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Make it a big sound-a good 
sound-the sound of tomorrow. 
For that you need a big 
loudspeaker with big 
performance. That’s the 
Plessey 12U50 with 50 watts 
RMS power handling. It will 
handle any sound you can 
make-truthfully.The sound you 
make is the sound the people 
hear-only bigger. With the 
Plessey 12U50 you can let it 
all come out-and be sure that 
all the people hear it all. 

The 50 watt Plessey 12U50 is 
well known on the sound scene. 
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It is undoubtedly the best selling 
speaker of its type in Australia. 
It is an excellent performer with 
high reliability. Most leading groups 
use Plessey 12U50 speakers in 
their systems-why don’t you? 

Want the technical details? 

Write NOW to: 



Plessey Rola Pty Limited 
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Telephone 42 3921 Telex 30383 
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SIMPLE INTERCOM: Read how to install 
your own intercom in our new Elementary 
Electronics section. The instructions start 
on page 84. 



AUTO-CHARGER: Our first fully 
automatic battery charger delivers 
up to 4A into either 6V or 12V 
batteries. See page 60. 


SOUND EFFECTS FOR ORGANS: The first 
in a series of articles describing a range of 
sound effects which can be added to 
electronic organs is presented on page 38. 


Contents — October, 1971 

3 Editorial — The road noise problem 
10 Electronics pictorial 
12 The optoelectronics revolution 

17 Radiation hazard for spacemen 

18 Hotspots in transistors 

20 Australian participation in 1972 ERTS program 

24 Newspaper printed on the QE-2 

29 Scientific and industrial news 

34 Simple triplers for 432MHz, 2: Using a valve 

46 The operational amplifier, part 1 

53 The serviceman 

57 Forum 

English expression and prose — local components 
60 An automatic battery charger 
69 Circuit and design ideas 

Centre woofer crossover network — Printed boards made simply 
— Road safety role for the diode — Half and full power for 
soldering irons — Step recovery diode RF calibrator 
73 Home study course, 6: The thermionic valve 
80 Elementary electronics: How to build an electromagnet 

83 Elementary electronics: Simple ideas to try out 

84 Elementary electronics: Install your own intercom 
105 Trade reviews and releases 

BSR- McDonald automatic player — Philips PM5770 pulse generator 

112 Technical books and publications 

116 Amateur band news and notes 

125 Listening around the world 

129 Answers to correspondents 

129 I nformation Service 

133 Radio: unofficial history 

124 Market place — classified advertisements 

136 I ndex to advertisers 

133 Notes and errata 


Audio and hi-fi features 


On the cover 

Australian scientists propose to provide 
ground truth evaluations for selected areas 
of Australia, Antarctica, and Papua and 
New Guinea when the Earth Resources 
Technology Satellite shown on our cover 
begins mapping the world in 1972. Read 
about our participation on page 20. 


38 Sound effects generator for organs. Part 1 
66 Four-channel discs — the USA scene 
69 Centre woofer crossover network (CDI) 

87 Record reviews — classical 
92 Record reviews — devotional, popular, jazz 
105 BSR-MacDonald automatic player reviewed 


ELECTRONICS Australia, October, 1971 


1 





















LOW PRICED STATIC SWITCHES 



Single supply rail: 

25% voltage tolerance: 
Temperature range: 
Immunity to noise: 


24 volts 
18 to 30 volts 

— 10° C to +70° C ambient 
Totally unresponsive to d.c. noise of 
up to 1 volts on 'o' state, 
up to 2 volts on 'I' state. 

even greater immunity to noise above 100 kHz 


Choice in 

interconnections: miniwrap or solder-tag 

Full range: compatible input and output transducers 

inexpensive mounting aids and accessories. 


Where relays would have been the natural 
choice, NOR BIT static switches cut system 
costs in: Alarm systems; lift systems; 
automatic batching; transfer line control; 
production machine control; electro-plating 
installations; power system control and all 
other systems (large and small) which call for 


a variety of sequence logic and combination 
logic. For further details refer to Miniwatt 
Digest "Special Norbit Issue" Vol. 7. No. 6. 
September/October, 1968. Application 
information and assistance in design is 
available from the Elcoma Applications 
Laboratory. 


PHILIPS 


THE ELCOMA DIVISION 

Electronic Components&Materials 
Philips Industries Limited. 

Sydney • Melbourne • Brisbane 
Adelaide • Perth • Canberra • Hobart 
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Recently the NSW Minister for Transport, Mr Morris, announced that his State would 
be the first in Australia to introduce a regulation to combat motor vehicle noise. From 
1st January 1972, a new regulation limiting vehicle noise to a maximum of 85 decibels 
will be applied to all new cars, station waggons, utilities and panel vans presented for 
registration. 

Anyone who has taken even a short walk beside one of our busy city or suburban 
road arteries will have no doubt that vehicle noise is a serious problem. I can testify 
myself that the noise level on the footpath of a road carrying heavy traffic is very often 
at a level which effectively blocks any attempt at conversation. Although the level which 
produces conscious aural discomfort may not be reached very often, it seems likely that 
the average level may well be high enough to cause significant long-term hearing damage 
to those of us whose daily commuting subjects us to regular doses. And there may 
conceivably be other long-term effects, such as personality changes. 

What I find particularly disappointing about the new regulation is that in its initial 
form at least, it seems to me unlikely to have any significant effect on the overall problem 
of vehicle noise. This is because it will apparently apply only to new vehicles presented 
for initial registration, and then only to those designed for private or semi-private use. 

The fact is that it will not apply to any of the vehicles which really produce the 
overwhelming bulk of our traffic noises. It will not apply to heavy trucks, semitrailers, 
buses, or motor cycles, either when new or in current use. Nor will it apply to the older 
type of private vehicle generally selected by certain anti-social individuals as the basis for 
“hotting-up” and neighbourhood exhibitionism. 

Most late-model private vehicles are already so quiet that it is difficult to determine 
whether the engine is running without a glance at the instrument panel. Thus the new 
regulation will really only apply to those very vehicles which contribute only marginally 
to the overall noise problem. The major sources will not be affected. 

To be sure, any attempt to reduce the noise output of these major sources will be a 
lengthy and costly operation. But it is equally true that until this task is commenced, the 
traffic noise problem will remain virtually unchanged. I agree that one has to start 
somewhere, but the announced regulation seems to me rather like tackling the problem 
of street violence by authorising policemen to frisk only infants and little old ladies! 

Surely the sooner the regulation is extended to encompass some of the major sources 
of road noise, the better. At the very least this should be done before the Transport 
Ministers of all States meet in February 1972, so that really effective measures could be 
adopted on a national basis. 


— Jamieson Rowe 
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OL PLAYER STANDS 
AND PERSPEX COVERS 


MODEL 65 STAND 

An attractively designed de-luxe stand which is com¬ 
plete with hinged perspex cover. Styling of the stand 
includes raised side panels (22” above player panel) 
and a raised rear panel (12” above player panel). The 
grey tinted perspex cover features a perspex knob and 
measures (internal) 16£” x 132” x 42.” Below shelf 
clearance is 3.” 

Maple/Walnut stand .$28.00 

Teak stand.$28.50 


PERSPEX COVERS WITH 415 COVER 

MODEL 315, Size 142” x 152” x 32” oustside measurements This sleek 
MOULDED cover in grey tinted perspex is for use with the model 35 
stand and any record player. Complete with attractive perspex knob. 
MODEL 325. Size 142” x 152” x 42” outside measurements. A fabricated 
grey-tinted cover, ideal for record changers in conjunction with model 
35 stand. Complete with attractive perspex knob. 

MODEL 415. Size 172” x 142” x 32” outside measurements. This 
attractive MOULDED grey-tinted cover is for use with the model 45 
stand and any record player. Complete with sleek perspex knob. 
MODEL 425 . Size 172” x 142” x 42” outside measurements. A fabri¬ 
cated grey-tinted cover, ideal for changer models in conjunction with our 
No. 45 stand. Complete with attractive perspex knob. 

Model 315. £9.50Model 415. $10.50 

Model 325 .570.50Model 425 . $11.50 

(Extra for set of stay-up type hinges.... 80c) 


COMBINED AMP/ 

PLAYER CABINET 

This model 75 cabinet combines a 
player stand, attractive tinted perspex 
cover and amplifier cabinet (42” x 
172”). Perspex cover comes complete 
with attractive perspex knob and a 
pair of stay-up type hinges. Cover 
measures 161” x 142” x 42” inside 
dimensions. The cabinet comes as an 
easy-to-assemble kit c\f parts, both 
saving you money and facilitating trans¬ 
port. (Player panel cut to template is 
SI.00 extra). 

Kit of parts in Maple.$29.50 

Kit of parts in Teak.$30.50 


MODEL 35 STAND 
WITH 325 COVER 

PLAYER STANDS 

MODEL 35 STAND. Size 142” x 152” x 32”. 
Complete with masonite base, rubber legs, fully 
veneered on all surfaces. Features attractive side 
panels raised by 2” from player panel. 

Walnut or Maple.$11.00 

Teak. $11.50 

MODEL 45 STAND. Size 172” x 142” x 32”. 
Complete with special black surround on the 
base, plus a masonite safety base. Fully veneered 
on all surfaces. Sweeping new overseas styling. 

Walnut. $11.50 

Teak. $12 00 

(Prices include cutting to suit template) 


MODEL 75 
COMB' STAND 

PACKING AND REGISTERED POSTAGE 


COMPLETE HI-FI CATALOGUE 
& PRICE LIST ONLY 50c 


Please send me your complete Hi-Fi Catalogue and Price 
List. I enclose herewith postage stamps or money order 
to the value of 50c. 


Contains full specifications, retail pricing and discount pricing on the following 
items:— 

Turntables, Player Stands and Perspex Covers, Cartridges and Stylii, Amplifiers, 
Amplifier Kitsets, Tuner Kitsets. Separate Speakers, Speaker Systems. Speaker 
Enclosures, Speaker Kits, Tape Decks, Tape Recorders, Record Storage Cabinets 
and Kits, Equipment Cabinets (Built and Kits) for HiFi, Hi-Fi Accessories, Guitar 
Amplifiers and Guitar Speaker Systems (Built and Kits), Test Equipment Kitsets, 
Technical Books, Instrol Products, etc. 


NAME 


MODEL 

N.S.W. 

VIC., QLD. 

TAS., N.T., S.A., N.G. 

W.A. 

Player stand 

1.80 

1.90 

2.40 

2.70 

Perspex cover 

1.80 

1.90 

2.40 

2.70 

Model 75 kit 

2.70 

2.95 

3.95 

4.50 

No. 65 Stand 

3.50 

3.95 

5.15 

5.90 
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INSTROL 

GUIIAR AMPLIFIERS 
& GUITAR SPEAKERS 


GUITAR AMPLIFIERS 

PLAYMASTER 116 (40W) 


A guitar amplifier with a power output of 40 
watts RMS and full vibrato and tone control 
facilities, it can be used with bass, rhythm or 
lead guitars, electric bass or electronic organs. 
Alternatively, with the controls set for level 
response, it can double as a high-powered pub¬ 
lic address unit. The amplifier itself may be 
suited for bass, rhythm or lead guitars by sim¬ 
ply setting the two tone controls for the desir¬ 
ed bass/treble response contour Refer E.A. 
June 1967. 


Like all Lnbtrol-Playmaster kits, the 
guitar amplifier kits are complete in 
every detail down to the last nut and 
bolt, and precisely to E.A. speci¬ 
fications. Chassis is ready drilled, 
cadmium plated and finally passivated 
to avoid fingermarking. The front 
label is beautifully finished with 
black lettering on silver-white back¬ 
ground. Kits for both the 116 and 
117 include extras such as 3 inputs, 
vibrato and extra treble pull switches, 
and foot switch complete with chrome 
housing. 

Instrol guitar speaker kits come 
complete with enclosure kits, grille 
cloth, speakers, wire screws, etc. 

FUZZ BOX 

This special effect unit suits all Playmaster 
guitar amplifiers. It is housed in a small grey 
metal case, with two black and silver labels to 
enhance the overall appearance. Styled to rest 
on the floor near the guitarist’s foot, it has a 
fuzz/normal switch on the sloping panel, while 
the combined fuzz control pot and off /on 
switch Is on the horizontal panel. Refer E.A. 
August 1967. 

Kit of Parts . $13.50 (post 85c) 

Built/Tested . . . $17.50 (post $1.00) 
SEPARATE COMPONENTS 

Metalwork.$3.87 (post 65c) 

Set 2 labels. $1.23 (post 25c) 


GUITAR SPEAKERS 

INSTROL G9 SYSTEM, 50w 


Kit of Parts .... $79.00 (post $2.00) 
Built/Tested . $99.00 (freight $3.00) 
Cover with handles, extra $9.93 (75c) 
SEPARATE COMPONENTS 

Chassis . $4.72 (post 65c) 

Chrome foot switch housing . $2.15 
(post 25c) 

Etched label . $2.45 (post 25c) 


Featuring one Rola 12U50 12in speaker in an 
enclosure 17Vin x 17’2ln x 11 Mm (Imped- 
ence 8 or 15 ohms). Available with enclosure 
kits either in unveneered pyneboard (ideal for 
vinyl covering) or unpolished maple veneer 
(ideal for estapol stain). Price complete with 
speaker, etc:- 

Pyneboard Kit . $51.84 

Maple Kit . $57.83 


PLAYMASTER 117 (60W) 


INSTROL G10 SYSTEM, 60w 


A more elaborate version of the Playmaster 
116 outlined above. Included in this design are 
specially ’’doctored” input facilities, having 
fixed amount of bass and treble boost, and an 
optional ’’extra treble” circuit. It has 60W 
RMS power output. Refer E.A. July 1967. 

Kit of Parts . . $87.00 (post $2.00) 

Built/Tested $107.00 (freight $3.00) 
Cover with handles, extra $9.93 (75c) 
SEPARATE COMPONENTS 

Chassis . $4.72 (post 65c) 

Chrome foot switch housing $2.15 
(post 25c) 

Etched label . $2.45 (post 25c) 

PLAYMASTER 125 (50W) 


Featuring two Pioneer P382B 15ln speakers In 
an enclosure 36in x 22in x 16in. (Impedance 4 
or 8 ohms). Available with enclosure kits 
either in unveneered pyneboard (ideal for 
vinyl covering) or unpolished maple veneer 
(ideal for estapol stain). Price complete with 
speakers, etc:- 

Pyneboard Kit . $96.94 

Maple Kit . $105.95 


INSTROL G14 SYSTEM, 60w 


Featuring four MSP 50294 12in spakers in an 
enclosure 29’ 2 in x 28in x 11 in. (Impedance 4 
or 15 ohms). Available with enclosure kits 
either in unveneered pyneboard (ideal for vinyl 
covering) or unpolished maple veneer (ideal for 
estapol stain). Price complete with speakers, 
etc:- 

Pyneboard kit . $138.01 

Maple Kit . $148.00 


A fully solid-state guitar amp. rated at a nomi¬ 
nal 50 watts continuous power. Featuring 2 
totally independent tone control channels and a 
fully transistorised tremelo facility, the am¬ 
plifier offers unique flexibility of application In 
a light and compact unit. Refer E.A. July 


FREIGHT: All the above speaker 
systems can be sent by road transport 
or passenger rail. Freight would be 
paid on receipt of the goods. 

NOTE: The speaker enclosures are 
available separately without the 
speakers. Write in for a leaflet on In¬ 
strol Guitar Speaker Enclosures. 


INSTROL G18 SYSTEM, IQOw 


Featuring two Rola 12U50 12in speakers In an 
enclosure 33^^ x iT^in x ll^in. (Imped¬ 
ance 4 or 8 ohms). Available with enclosure 
kits In either unveneered pyneboard or unpo¬ 
lished maple veneer. Price complete with 
speakers, etc:- 

Pyneboard Kit . $105.43 

Maple Kit.$114.93 


Kit of Parts . . $106.00 (post $2.00) 
SEPARATE COMPONENTS 

Metalwork. $7.17 (post 75c) 

Etched label . $5.09 (post 25c) 

Printed Board . $2.91 (post 20c) 


Please send me the following Player Stands, Perspex 
Covers, Amplifier Kitsets, and/or speaker kits. (Post is 
not applicable for speaker kits.) 


enclose my money order/cheque for $ 


NAME 
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SINCLAIR PRODUCTS for the 
ELECTRONIC 
CONSTRUCTOR 


Stereo Sixty Pre-amplifier and control unit 


Elegantly modern design with 
original concepts in circuitry make 
this pre-amp and tone control unit 
meet the most stringent high fidelity 
standards. Basically it is for use with 
two Z.30 amplifiers powered by a 
PZ.5 (or PZ.6), but it is equally 
satisfactory used with other good 
power amplifiers. Silicon epitaxial 
planar transistors are used throughout 
and a very high signal-to-noise ratio 
has been achieved together with 
excellent channel separation. The 
unit is very easy to mount in cabinet 
or modern plinth with motor 
and pick-up assembly. 

Input selection is by means 


of four push buttons and accurate 
equalisation is provided for all the 
usual inputs. The tone controls are 
also very carefully designed and 
tested. 

Specifications 

Input sensitivities: 

Radio: up to 3mV 
Magnetic pick-up: 3mV 
correct to R.I.A.A. curve ± IdB 
20 to 25,000Hz 
Ceramic pick-up: up to 3mV 
Auxiliary: up to 3mV. 

Output: 

250mV. 


Signal-to-noise ratio: 

Better than —70dB. 

Channel matching: 

Within IdB. 

Tone controls: 

Treble f 15dB to -15dB at 10kHz 
Bass 4 15dB to -15dB at 100Hz. 

Power consumption: 10mA. max. 

Front panel: 

Brushed aluminium with black 
knobs and controls. 

Size: 

8i" x 18' x 3J\ 



PZ.5 and PZ.6 Power Supply Units 


Two types of mains-power supply 
units are available for use with 
Sinclair high fidelity equipment. 

For the majority of domestic 
applications the PZ.5 will be found 
completely adequate. Where very 
low-efficiency loudspeakers are 
used, however, it will be necessary 
to use a PZ.6 Stabilised Power Unit. 
Use of the latter is also indicated 
where maximum outputs are 
required from the amplifier system 
under extreme operating conditions. 

PZ.5 

Unstabilised power supply unit 
recommended for two Z.30 


amplifiers and Stereo 60 for all 
average requirements. 

Specifications 

Output: 

30 volts/1 -5 amps maximum. 

Mains input: 

110-240 volts ± 20% 50/60Hz. 

Size: 

3-9" x 2 8" x 16" 

PZ.6 

Stabilised mains supply unit delivers 
35 volts at 1 -5 amps with ripple less 
than 20mV at any output up to 
maximum current. 

Size: 

3-9" x 2-8" x 1-6". 




1C.10 Integrated Circuit 10 watt amplifier 


The Sinclair 1C.10 is the world's first 
monolithic integrated circuit high- 
fidelity amplifier and pre-amp. It has 
5 watts R.M.S. output (lOw. peak). 
The circuit is a specially processed 
silicon chip, one-twentieth of an 
inch square by 0 01 inch thick, 
containing 13 transistors, 3 diodes 
and 18 resistors. This, together with 
its connecting pins, is bonded to the 
supporting heat sink which runs 
through the solid plastic package in 
which the circuit is encapsulated. 
The resultant product is infinitely 
more rugged than any amplifier ever 
made available before to the public. 
The 1C.10 is a true high-fidelity 
amplifier possessing distinct 
advantages over conventional types. 
The most important are complete 
freedom from thermal runaway and 
very low distortion level. Thus 
battery operation is perfectly satis¬ 
factory. As an audio amplifier, the 


1C.10 requires only the addition of 
components such as tone and volume 
controls. However, it can also be used 
in many other applications including 
servo amplifiers, etc, since the circuit 
is d.c. coupled in both its sections. 
The manual provides details of an 
extraordinarily wide range of appli¬ 
cations together with all necessary 
instructions. 

Specifications 

Output: 

Class AB. 10 watts peak, 5 watts 
R.M.S. into 3 SI with 18v. supply. 

Frequency response: 

5Hz to 100kHz ± IdB. 

Total harmonic distortion less than 
1% at full output. 

Power gain: 

IIOdB (100,000,000,000 times) 
total. 
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Supply voltage: 

8-18 volts. 

Sensitivity: 

5mV. 

Input impedance adjustable 
externally up to 2-5 Mft for above 
sensitivity. 

Size: 

r x 0 4" x 0 2". 

Circuitry: 

3 transistors in pre-amp; 10 

(including two power types) in 

power amplifier. Both sections are 

d.c. coupled, and a high level of 

negative feedback is applied over 

all. With a transistor cut-off greater 

than 500MHz, the pre-amp can be 

used as an RF or IF stage and 

the whole 1C.10 used as a radio 

receiver without the need to add 

further transistors. GE:P560A 
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Z.30 Twenty watt high fidelity amplifier 


This is a power amplifier of advanced 
design, having a fantastically low 
distortion level of 0 02% at maximum 
output and all lower outputs. As far 
as we know, no other high fidelity 
amplifier made can match this 
specification, no matter what the 
price. Nine silicon epitaxial planar 
transistors are employed in circuitry 
which enables the Z.30 to operate 
from any voltage from 8 to 35 without 
adjustment and from any power 
supply. Essentially a high fidelity 


power amplifier of the very highest 
standards, the gain of the Z.30 is 
such that it can be fed directly from 
a crystal pick-up enabling it to be 
used in an economy battery operated 
record player for example. The 
versatile Z.30 has very many appli¬ 
cations, however, ranging from high 
fidelity to P.A. and laboratory work 
and these are fully detailed in the 
comprehensive manual included with 
the unit, which is supplied built, 
tested and guaranteed. 


Applications 

Hi-fi amplifier: car radio amplifier: 
record player amplifier fed directly 
from pick-up: intercom: electronic 
music and instruments: P.A.: 
laboratory work, etc. Full details for 
these and many other applications 
are given in the manual supplied 
with the Z.30. 

Specifications 

Power output: 

15 watts R.M.S. (30 watts peak) 
into 8 ohms using a 35 volt supply: 
20 watts R.M.S. (40 watts peak) 
into 3 ohms using a 30 volt supply. 


Output: 

Class AB. 

Frequency response: 

30 to 300,000Hz ±1dB. 

Distortion: 

0 02% total harmonic distortion at 
full output into 8 ohms and at all 
lower output levels. 

Signal-to-noise ratio: 

Better than —70dB unweighted. 

Input sensitivity: 

250mV into 100K ohms. 

Damping factor: 

>500. 


Loudspeaker impedances: 

3 to 15 ohms. 

Power requirements: 

From 8 to 35 volts d.c. (the Z.30 will 
operate ideally from batteries if 
required). 

Size: 

3i" x 2i" x i". 


Z-50 Forty Watt RMS (80 watt peak) 
High Fidelity Power Amplifier 



PZ-8 Power Supply Unit 

PZ-8 45 volts power supply 
unit for use with Z-50 amplifiers 
Available with or without mains 
transformer. 

Distributed by 

GOLDRING Engineering (A'asia) Pty Ltd 


The Z-50 has been designed for 
applications requiring higher 
output power than the Z-30. The 
maximum supply voltage is raised 
to 50 Volts and the output power 
is 40 watts continuous R.M.S. 
in to 3 or 4 ohms and 30 watts 
continuous into 8 ohms. The 
Z-50 is otherwise identical to the 
Z-30 in design and specification, 
the increased power being 


obtained by using much higher 
current power transistors used 
well within their rated limits. 

The Z-50 is, of course, compatible 
with the other Project 60 
modules, such as the Stereo 60. 
Where the full output power is 
not required the Z-50 may be 
used with the PZ-5 or PZ-6 but 
forthefull output powerthe 
PZ-8 should be used. 


This unit is a stabilised power 
supply providing 45 volts at up to 
3 amps. It is supplied without 
mains transformer as it is 
designed for use with a readily 
available "Radiospares" unit. 
Z-50 built, tested and guaranteed 



Canberra 19 Molonglo Mall Fyshwick ACT 2604 Telephone 95 8248 

New South Wales 26 Ricketty Street Mascot 2020 Telephone 67 6088 
Victoria 162 Pelham Street Carlton 3053 Telephone 347 5177 
Queensland 41 5 Adelaide Street Brisbane 4000 Telephone 2 3247 
South Australia 207 Flinders Street Adelaide 5000 Telephone 23 3488 
West Australia 32 Northwood Street Leederville 6007 Telephone 8 4988 
SINCLAIR Products available from the following distributors > 

New SouthWales □ General Accessories □ George Brown Pty Ltd □ Kit-Sets □ Martin de Launay 
Pty Ltd □ PrePak Electronics Victoria □ Douglas Radio □ J H McGrath □ Radio Parts Pty Ltd West 
Australia □ Athol M Hill Pty Ltd □ Atkins (WA) Ltd □ Carlyle & Co □ General Accessories □ Willis 
Trading Queensland □ General Accessories □ Lawrence & Hanson □ Chandlers (Aust) Ltd 
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DISCRETE TYPE OR MATRIX SYSTEM 



KENWOOD CREATES FOUR-CHANNEL 
CIRCULAR IMPACT 



DAMPED PIPE DUCT 

4-WAY 5-SPEAKER SYSTEM KL-5080 


80-WATT (IHF80) 
SOLID STATE STEREO 
AMPLIFIER KA-4002 
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4-CHANNEL/IDS 

MULTI PURPOSE AMPLIFIER KA-3344 





































Surround Yourself Sonically 
With KENWOOD Creativity- 
KW-6044, KA-3344, KA-4002, 
KL-5080 Four Channel System 

KENWOOD'S 4-channel reproduction as exemplified 
by the KW-6044 surround sonic stereo tape deck 
is highlighted by an especially-designed playback 
head. This head produces ultra-high signal to noise 
ratio performance with the advantage of extra fre¬ 
quency response. Because of its 4 independent pre¬ 
amplifiers, the KW-6044 offers complete playback 
of discrete type 4-channel tape. Add the KA-3344 
surround sonic quadrix amplifier, the 80-watt KA- 
4002 solid state stereo amplifier and the 70-watt 
KL-5080 4-way, 5-speaker system and you have a 
complete surround sonic system. 

SPECIAL FEATURES OF KA-3344 

• 4-channel Reproduction: The KA-3344 includes the newly developed 
KENWOOD method 4-channel matrix circuitry and stereo main ampli¬ 
fier. • Dynamic Power Output (IHF): 30 W at 4 ohms. •Dimensions: 
16-1/4"(W), 4-3/4"(H), 12.0"(D). 

SPECIAL FEATURES OF KW-6044 

• 4-channel Reproduction: The KW-6044 is capable for the complete 
playback of discrete type 4-channel tape as it has 4 independent pre¬ 
amplifiers. • Number of Heads: 3 heads: 4 Track 2 channel Erase, 4 
Track 2 channel Record, 4 Track 4 channel Playback. • Dimensions: 
16"(W), 15-1/2"(H), 7"(D). 

SPECIAL FEATURES OF KL-5080 

• Tone Selector: Built in 3 step tone selector. Multi-channel amplifier 
system connection terminals. • Dimensions: 15”(W), 25-1/2''(H), 
11-5/6" (D). 

SPECIAL FEATURES OF KA-4002 

• Dynamic Power (IHF): both ch. at 4ohms: 80 watts. • Frequency 
Response: Main input: 15-50,000Hz 1.5dB. •Dimensions: 13"(W), 
4-4/8"(H), 9-7/16"(D). 



the sound approach to quality - 


© KENWOOD 

TRIO ELECTRONICS, INC. 

0-5.1-CHOME. SHIBUYA, SHIBUYA-KU. TOKYO, JAPAN 

Sole Agent in Australia: Jacoby, Mitchell & Co., Pty., Ltd.: Head Office: 469-475 
Kent Street, Sydney Tel: 26-2651 Melbourne: 155 Abbotsford Street, North Melbourne 
Tel: 30-2491 Brisbane; 56 Edward Street Tel: 2-6467 Adelaide; 652 South Road, 
Glandore Tel: 53-6117 Perth; Jayem Electronics, 252 William Street Tel: 288102 
Tasmania; K.W. McCulloch Pty., Ltd., 57 George Street, Lounceston Tel: 25-322 
Newcastle; Edmunds Moir & Co., Ply., Ltd., 18 Wood Street Tel: 61-4991 
Distributor in New Zealand. JOHN GILBERT & CO., Tosman Buildings, Anzac Ave., 
Auckland, C.l. 

.-FREE CATALOG- 


To : Jacoby Mitchell & Co., Ltd. EA 

469-475 Kent St.. Sydney 

Send me information on KENWOOD 4-channel system 4 name of nearest 
KENWOOD retailer. 

NAME AGE 


ADDRESS 
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ELECTRONICS 

PICTORIAL 


Lunar roving vehicle. (Top left.) The lunar roving vehicle used by 
the recent Apollo 15 mission was built at the Boeing Space Centre, 
near Seattle, USA. The photograph shows members of the support 
crew erecting the high gain antenna during a final check before its 
delivery to NASA. The antenna was used for direct TV 
transmissions to earth while the vehicle was exploring the moon’s 
surface. 


SHF antennas. (Centre.) Antennas with 28in diameter reflectors, 
for a new outdoor TV broadcasting unit developed by Siemens, are 
being tested under extreme weather conditions at 5000ft on Mt. 
Wendelstein, Upper Bavaria, West Germany. Operating on 13GHz, 
the unit will be used for the first time during the Olympic Games in 
Munich next year. Because the wavelength approximates the 
diameter of raindrops or snowflakes, weather could affect 
transmission. The tests are being carried out to investigate these 
possibilities. 


Ocean floor study. (Below left.) Earlier this year Lockheed’s 
research submarine, Deep Quest, carried out a series of dives 
with scientists from Lockheed and Lehigh University. The dives 
were made to depths of 4000ft in the Pacific off San Diego to 
research a half-square-mile area of ocean bottom and to test 
ocean bottom measuring devices designed by Lehigh. The 
photograph shows the 50-ton submersible at work in shallow water 
off California. 




Parkes radiotelescope. (Below right.) An unusual view of the 64m 
radiotelescope at the Australian National Radioastronomical 
Observatory, Parkes, NSW. (Photograph by courtesy CSI RO.) 
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Rolls-Royce carries on. (Top right.) The engine division of Rolls- 
Royce, Derby, England, is continuing to execute its contract for 
the supply of RB.211 flight engines for the Lockheed TriStar, with 
government backing. Over 6000 RB.211 running hours have been 
completed, including more than 1000 hours in test flights. The 
photograph shows two engines being prepared for despatch from 
Derby to the Lockheed assembly and flight test facility at 
Palmdale, California, USA. 


Diagnosing by infrared. (Centre.) A thermographic (infrared) 
television camera has been developed by Rank Precision 
Industries, UK, for medical purposes. The camera scans a patient 
and produces an image which indicates temperature distribution 
over the area scanned. Areas of abnormal temperature are often 
associated with pathological conditions. The system is capable of 
detecting temperature variations as small as 0.2°C. 


PA at London airport. (Below right.) Looking rather like golf balls 
on slender sticks, these spherical objects are actually two of the 
speakers for the public address system installed in the new no 3 
building at London’s Heathrow Airport. The circular design is to 
ensure even distribution of sound. 


Viewing by starlight. (Below left.) This photograph was taken on a 
moonless night using only starlight to illuminate the subject. It was 
taken to demonstrate the ability of a small, self-contained, direct- 
view image intensifier developed by the Westinghouse electronic 
tube division, USA. The photograph was taken from a distance of 
650ft, using a 76mm objective lens set at f:0.87. Similar image 
intensifier tubes have been fitted in Westinghouse television 
cameras used on every manned US space flight since Apollo 9. 
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Solid-state technology 



Optoelectronics 
Marches On 

For some time now, two technologies have been travelling intersecting 
courses. Now their paths are beginning to cross and the resulting 
conjunction promises to produce a tidal wave of new applications. The 
technologies are optics and electronics, and their merger has given rise to the 
concept of Optoelectronics. 


By Lothar Stern and Irwin Carroll 

Semiconductor Components Division , Motorola Inc . 


A seven segment hybrid display with 
decoder-driver 1C chip in the same 
package. 

The field of optoelectronics deals mainly 
with the twin phenomena of converting light 
into electric current and conversely, turning an 
electric current into light. Neither of these is 
particularly new. 

The phototube of old, followed by the solid- 
state cadmium-sulphide photocell, were early 
and successful examples of the former; 
tungsten and gas-filled lamps have been serving 
the latter purpose for a great many years. 

All of these components have limitations 
that restrict their uses. However, the relatively 
recent development and mass production of 
silicon photodetectors and light-emitting 
semiconductor diodes, coincident with the 
rapid development of large-scale integration 
capabilities of the accompanying electronic 
circuitry, have combined to crack restraining 
barriers. 

It seems likely that incandescent and neon 
lamps will soon receive strong competition 
from light-emitting diodes (LEDs) in 
everything from indicators to displays. And the 
reasons are obvious. 

For a start, their response is many times 
faster. While incandescent lamps work very 
well at DC and respond even in the low audio¬ 
frequency range, LEDs can faithfully follow 
frequencies well into the megahertz region. 
Also, solid-state devices are much less fragile 
than their glass counterparts. Finally, the 
anticipated lifetime is incalculably greater. 
Whereas the average life of incandescent bulbs 
may reach 5000 hours, and that of an average 
neon lamp could equal 10,000 hours, it is 
estimated that the life expectancy of a LED is 
in the order of 20 to 30 years. 

Despite these advantages, semiconductor 
manufacturing techniques are expected to 
quickly establish price levels for solid-state 
devices that are entirely compatible with 
today's well-established and mass-produced 
lamp emitters. 

Most of today’s light-emitting diodes are 
made either of gallium arsenide (GaAs), which 
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produces infrared radiation when the diode is 
forward biased, or of gallium arsenide 
phosphide (GaAsP), which produces a visible 
red light. Both are being manufactured in 
quantity, and both have their specific 
applications. The visible light diodes are 
intended for panel lights, circuit-condition 
indicators, light modulators, displays and the 
like. Infrared emitters are recommended for 
card and tape readers, for shaft and position 
encoders, and for other applications permitting 
the use of photodetectors, rather than the 
human eye. For, as shown in figure 1, the 
infrared wavelength of GaSs coincides with the 
optimum response for silicon detectors, thus 
providing a system of optimum efficiency. 

Although the currently available variety of 
emitters is limited, engineers are using 
packaging variations to broaden the 
applications scope. Each of a variety of 
packages may house the same emitter chip, but 
the shape and materials used in the package 
determine the device characteristics — and 
price. This can be appreciated from the 
following discussion. 

One inherent characteristic of light-emitting 
diodes is their linear change of intensity with 
current. The limiting current value is set by the 
power dissipation capability of the package in 
which the die is housed. Thus, a more efficient 
heat dissipation package permits operation at 
higher current, hence greater output. 
Moreover, the shape of the package determines 
the spatial radiation distribution. An interesting 
comparison of some of the currently available 
packages, together with their major attributes, 
is shown in the accompanying Table 1. 

from a materials standpoint there are two 
different package types: plastic and metal. The 
metal packages, which are generally 
hermetically sealed, have a lower thermal 
resistance than the plastic units, are suitable for 
use over a higher temperature range and can be 
operated at a higher maximum current. The 
result is that they could produce a brighter out¬ 
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put. The plastic packaged devices are 
considerably less expensive and are usually 
preferred for commercial, industrial and 
consumer applications. 

But this is only the start of the differences. 
Considering the two Mororola plastic 
packages, it would appear that their primary 
difference is one of size. This, however, 
accounts for some rather startling variations in 
spatial emission characteristics — and in 
subsequent applications. 

In the small package, the chip is near the 
centre of the curved dome so that emission of 
light radiated at an angle is at a maximum. 
Hence, the angle of visibility is quite large, 
making these devices particularly suitable as 
pilot lights, fault-indicators and other uses 
requiring wide-angle visibility. 

In the larger package, the die is mounted at 
some distance from the dome. This results in 
internal reflections that produce a rather 
narrow beam. Visibility, therefore, is limited to 
a relatively narrow angle, though the output is 
less diffused and appears brighter. This type of 
unit therefore is better suited for “directional” 
applications such as modulators, tuning 
indicators, optical data links and the like. 

Similar considerations apply to metal-cased 
units, so that careful evaluation of the spatial 
characteristics is recommended before making 
the final selection. 

Photodetectors: The susceptibility of 

semiconductor device characteristics to 

impinging light has been known since the 
earliest days of the technology. Indeed, the 
variations of leakage current in glass-packaged 
diodes, due to changes in light levels, was a 
nuisance that was corrected only at 

considerable extra expense. Yet it is this 

phenomenon that is being exploited for light¬ 
sensing purposes and today’s semiconductor 
photodetectors are designed to optimise this 
effect. 

Silicon photodetectors are widely available 
in three different electrical configurations: 












inside the LED 

Of all the light generated in an LED, only a small fraction actually reaches the outside 
world. There are two basic factors that account for most of these losses: The transparency of 
the LED material to the wavelength being emitted, and the high index of refraction of the 
LED material. 

A few of the possible paths that the generated light can take are shown in the diagram. 
The longer the path through the material, the greater will be the absorption of the light. As 
can be seen, light leaves the junction in all directions. The gold backing used for bonding 
reflects light emitted towards the back of the die adding somewhat to the forward-emitted 
radiation. 

The “bending” of the light being emitted is due to the high index of refraction of gallium- 
arsenide phosphide as is the light being reflected from the inside surface back into the die. If 
light strikes the surface at an angle greater than the critical angle,^c, it will be reflected back 
into the die. 

The critical angle can be increased by placing the die in a material that has an intermediate 
index of refraction such as epoxy or plastic. Additional shaping of the plastic can also 
enhance the radiation characteristics. 

Even when the generated light strikes the surface in an ideal manner, perpendicular to 
the internal surface (normal incidence), a certain portion of the radiation is reflected back into 
the die. This is due to the reflection coefficient which is also a function of the index of 
refraction. The reflection coefficient can be reduced by coating the surface of the die with 
a transparent material that has an intermediate index of refraction. The thickness of this 
coating must be an odd number of quarter wavelengths of the emitted light as measured in the 
intermediate material. A common coating material is Si02; SiO and Si3N4 are also being used. 

A combination of die-coating and encapsulation in an intermediate material can 
improve ba re-chip efficiency by a factor of 2 or more. In addition, using a red plastic 
encapsulation that will pass the emitted radiation improves viewing contrast. 



REFRACTIVE INDEX, N sc = 3.5 
CRITICAL ANGLE, 0 C = 17° 

1 — Directly emitted ray from top 
surface 

2 — Internally reflected ray from top 
surface 

3 — Specularly reflected ray leaving 
tcp surface 

4 — Diffusely reflected ray 


GOLD BACKING 

5 — Ray leaving side of chip 

6 — Ray with normal incidence with 
dotted line showing effects of 
reflection coefficient 

7 — Ray striking top surface at critical 
angle 9c and emerging ray parallel to 
surface 


diodes, transistors, and Darlington amplifiers. 
Each successive variation produces an 
improvement in sensitivity, but at the expense 
of speed. The relative merits of the different 
types are listed in Table 2. 

Clearly the different characteristics of these 
structural variations make them suitable for 
different applications. The photodiodes, with 
their extremely fast (nanosecond) response, are 
ideal for laser detection, as well as ultra-high 
speed demodulation, switching and decoding. 
Their low microamp output, however, makes 
subsequent amplification necessary. 

Phototransistors, on the other hand, have 
respectable outputs in the mA region, but their 
switching times are measured in microseconds. 
Accordingly, they are more suitable for 
industrial inspection, processing, and control 
systems. To increase their versatility, such 
devices are available in miniature as well as 
subminiature packages, the latter being 
recommended for tape and card reading, 
character recognition and other applications 
requiring high density mounting. 

Finally, the photo Darlington transistors 
have outputs high enough to act as industrial 
drivers, but speeds that are limited to several 
hundred microseconds. 

Opto Arrays: Like other semiconductor 
components, discrete opto devices, such as 
light-emitting diodes and photodetectors, have 
a myriad of uses. But the real drama of the 
future lies in arrays which, like complex 
integrated circuits, furnish complete 
subsystems in highly complex assemblies. 

Like complex integrated circuits, opto 
arrays are likely to gravitate toward custom 
designs. There will be, and indeed there already 
is, a significant number of standard arrays. But 
these are produced more to demonstrate 
functional capability and manufacturing 
proficiency rather than for an expected high - 
volume sales potential. 

There are obvious exceptions to this 
contention. Certain light-emitting displays (ie 
seven-segment readouts) do represent a huge 
market for standard parts. So do punched-card 
and tape-reading assemblies for standardized 
computer equipment. Considerable product for- 
these functions has already emerged. But large 
as these markets are expected to be, they 
represent simply a top of the iceberg compared 
with the custom-designed expectations. 

To get an overall glimpse of what is on the 
immediate horizon and the impact of n future 
designs, consider the following products: 


Light-Emitting Displays: The gaseous display 
has occupied a pre-eminent position for so 
many years that it has become familiar to 
nearly everyone working with electronic 
equipment. Now, however, its pre-eminence is 
being threatened by solid-state optoelectronic 
readouts that appear to offer a number of 
benefits. 

Opto readouts are smaller than their gaseous 


counterparts. Their numbers are only ‘/sin thin 
to ‘/4in high, compared to 0.6in for the latter. 
Yet, they are so clear, sharp, and easy to read 
that they appear to be considerably larger than 


they really are. Moreover, their bright red 
colour makes them easily visible and 
distinguishable at a respectable distance. They 
operate at a low voltage that makes them more 
compatible with transistors and integrated 
circuits than gas-filled displays. And if not 
already price competitive, it's a safe bet that 
they soon will be. 

Opto displays come two ways — monolithic 
and hybrid. The monos are smaller but less 
expensive. They are mainly designed for 
instruments, calculators and other indicators 
read at short and medium distances. Hybrids 
are better suited for distance viewing, as in 
panel readouts. Work is currently going on in 
combining the opto readout with all the 
associated electronic circuitry in a single 
package, so that each digit will be a complete 
and self-contained entity. 

Optoelectronic couplers; An excellent example 
of optoelectronic devices replacing a 
conventional electronic component is the 



The spectral out¬ 
puts obtained from 
various LED mat¬ 
erials, and spectral 
response of two 
common detectors 
- the human eye 
and silicon photo¬ 
detectors. 
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Shure Cartridges are the finest in the world. 
Now in every price range and 
every tracking force for critical ears. 


New ciip-on easy-mount design cuts cartridge mounting 
lime in half. First you mount the specially-designed retain¬ 
ing clip in the tone arm head—there's plenty of room for 
your fingers and screwdriver. Then you connect your leads 
and simply snap the cartridge into the retaining clip. 
Alignment is positive and precise. Stylus replacement is 
greatly simplified, too. 

Recommended Resale prices are as follows 

CARTRIDGES WITH ELLIPTICAL STYLI 


• 

VI5 Type II 

for J-l^ 

grams 

tracking 

$90.00 

• 

M9IE-EP 

for |-l| 

grams 

tracking 

$48.00 

• 

M93E-EP 

for 1^-3 

grams 

tracking 

$39.00 

• 

M7IEB-EP 

for 11-3 

grams 

tracking 

$29.40 

• 

M55E-EP 

for J-2 

grams 

tracking 

$28.50 

• 

44E-EP 

for 11-4 

grams 

tracking 

$24.90 


CARTRIDGES 

• VI5 Type 11-7 

• M7I-6-EP 

• M7IC-EP 

• M73G-EP 

• M44-5-EP 

• M44-7-EP 


WITH SPHERICAL STYLI 

for l-l| grams tracking $90.00 

for 1^-3 grams tracking $21.00 

for 3-5 grams tracking $19.50 

for 1-1^ qrams tracking $21.00 

for J-l-£ grams tracking $21.00 

for 1-^-3 grams tracking $21.00 


NOTE: MODELS NOT LISTED HAVE BEEN DISCONTINUED 
For further information contact your Dealer or 






AUDIO ENGINEERS PTY. LTD. 

!M2 KLMMlim. MDM V 2000 il I I I'llOM. 20 0731 




mm 



This optoelectronic coupler consists of a 
LED and photodetector with similar 
spectral response characteristics coupled 
to each other in a single package. 

optical coupler. This consists of an infrared- 
emitting diode coupled to a phototransistor in a 
single package. It will advantageously replace 
interstage transformers and relays, as well as 
coupling and feedback networks. 

Used as a relay it is fast and has no contacts 
to bounce, pit or corrode. It is small, insensitive 
to vibration, and unlike other substitutes for 
relays, its output is completely isolated from 
the input. 

Sensing Arrays: Individually packaged 
photodiodes and phototransistors can be board 
mounted in large numbers to form discrete 
device arrays suitable for a great many 
applications. The smallests packages can be 
spaced as slosely as 85mils, but that's not 
nearly close enough for a great many 
applications. For extremely high resolution 
requirements Motorola has packaged standard 
monolithic arrays of up to 39 unencapsulated 
photodiodes or phototransistors in a single 
package, and custom monolithic arrays of 
more than 100 devices. The diode chips are 
spaced on 5 mil centres with the active-element 
area per chip being 4.5 by 5 mils. The arrays 
are designed for optical pattern and character 
recognition equipment, mark sensors and a 



A monolithic 5x7 alphanumeric gallium 
arsenide phosphide light-emitting diode 
array, providing a bright red readout. 
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wide variety ot other complex and critical uses. 

Nor is this necessarily the optimum or 
maximum array size. On a custom basis 
almost any linear or two-dimensional design 
can be obtained for special purposes including 
star pattern recognition for navigation. 

Some special sensor arrays that are being 
produced for standard off-the-shelf availability 
include card and tape readers. Currently being 
produced are 10- and 12-cell arrays with 
standard card spacings (0.087in and 0.250in 
respectively), and 9-cell arrays with O.lOOin 
spacing for tape reading. These arrays consist 
of individually packaged cells that have been 
carefully matched for uniform sensitivity and 
subsequently repackaged in array form. And 
from these, it’s but a short jump to 
corresponding light-emitting arrays. Since 
standard light-emitting diodes are individually 
housed in the same packages as the light 
sensors, they can be moulded in the same array 
forms as the detectors to assure a perfect 
match. 

To date, the bulk of the emphasis in the light- 
emitting field has been with gallium arsenide 
and gallium arsenide phosphide — for infrared 
and visible light. There is, however, a a very 
strong desire for green emitters, not only for 
the psychological implication of the green light, 
but because green is far more stimulating to the 
eye. At Motorola a strong effort in that 
direction is taking place. 

Green light can be obtained most readily 
from gallium phosphide (GaP), a material that 
is more difficult to process than GaAsp, but 
has advantages that far outnumber its 
objections. 

The first difficulty encountered is that of 
crystal growing. Because gallium and 
phosphorus have greatly differing vapour 
pressures, crystal pulling must be carried out in 
pressurised apparatus. 

A special Czochralski crystal ‘’puller’* 
capable of operating at pressures of 1500psi 
(100 atmospheres) has recently been installed 
to provide a volume gallium phosphide 
capability. This emphasis on GaP is due to its 
dual nature — it can be used for red and green 
devices, depending on dopants used. As a red 
emitter, GaP is more efficient than the more 
prevalent gallium arsenide phosphide, but the 
eye is not as responsive to the GaP 
characteristic wavelength so that the apparent 
visual response is about equal. 

One significant advantage of GaAsP over 
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Typical characteristics of commonly 
available LEDs. The graph at upper left 
shows typical light output as a function of 
drive current for infrared and visible light 
LEDs. 

LEFT: A group of seven-segment visual 
displays. The devices at left and centre are 
hybrid types, that on the right a 
monolithic type. 

GaP (as a red emitter) is that GaAsP devices 
exhibit a linea relationship between light 
output and current input up to very high 
current values. Therefore, such units can be 
pulsed at high currents to yield an apparently 
high output while keeping power dissipation 
within the thermal capability of the die and 
package. Gallium phosphide, on the other 
hand, saturates very quickly at increased 
current levels, the light output reaching a fairly 
constant value. 

Although GaP devices of either red or green 
are now in short supply, GaP holds the 
promise of being the material of the future. 
The role of GaAsP could well be similar to 
germanium devices — there will always be 
some applications where it is the best choice. <* 
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In laboratory, 
workshop, 
or field... 



AYEM 

are the ideal, accurate, economical 

multimeters 



JAYEM 

0 

Model 20K 


17 Ranges: DC Voltage—0-5, 25, 100, 500, 
1000; AC Voltage—0-10, 50, 250, 1000; DC 
Current—0-50 mA, 250mA; Resistance—0-20K, 
2mU (centre scale 260); Decibels—5 to 
+ 62 (in 4 ranges) • Accuracy: ±3%, DC 
Voltage and Current; ±4%, AC Voltage • 
Sensitivity: 20,000 ohms/volt DC; 10,000 
ohms/volt AC • Meter Movement: 3", 50/xa 
full scale • Battery: Requires one, type AA 
penlight cell for ohms 


function • Size: 1 - 1 Vi 
x 3 .-V 2 " x 5-'/V\ plus Sales Tax 


$12 


.80 




51 Ranges: DC Voltage—0-0.3, 0.6, 1.2, 1.5, 3, 6, 
12, 30, 60, 120, 300, 600, 1200; AC Voltage— 
0-1.5, 3, 6, 12, 30, 60, 150, 300, 600, 1200; DC 
Current—0-15, 30mA, 3, 6, 30, 60, 150, 300 mA, 6, 
12 A; Resistance—0-2K, 200K, 2m ( ..\ 20m‘.i (centre 
scale 20); Decibels—20 to plus 63 in 6 ranges; Out¬ 
put—0-1.5, 3, 6, 12, 30, 60, 150, 300 volts • 
Accuracy: ±3% full scale, DC voltage and current; 
:t4% full scale, AC Voltage • Sensitivity: 100,000 
ohms/volt DC (50,000 in VA/2 position); 10,000 
ohms/volt AC (5,000 in VA/2 position); DC circuit 
sensitivity = 1 5mA, 300mV • Meter 
Movement: 5" meter, 9mA full scale 
Batteries: Requires two type C cells for 
ohms function • Size: 2 3 /4"’x 5 1 /*" 
x 1W. plus Sales Tax 


i $ 35.0 


GO JAYEM Model 30K 


22 Ranges: DC Voltage—0-6, 30, 60, 300, 600, 1200; 
AC Voltage—0-12, 60, 120, 600, 1200; DC Current— 
0-60 mA, 30mA, 300mA : Resistance—0-2K, 200K, 2m0 
(centre scale 36); Decibels—10 to +63 (in 5 ranges) 
• Accuracy: ±3%, DC Voltage and Current; ±4%, 
AC Voltage • Sensitivity: 30,000 ohms/volt DC; 15,000 
ohms/volt AC • Meter Movement: 3 V 2 ", 27mA full 
scale • Battery: Requires one, type AA 
Penlight cell for ohms function • Size: 

2" x 5V 2 " x 3 - m /.6". 



plus Sales Tax 

0 JAYEM Model 50K (not illustrated) 


43 Ranges: DC Voltage—0-0.3, 0.6, 1.5, 3, 6, 12, 
30, 60, 150, 300, 600, 1200; AC Voltage—0-3, 6, 15, 
30, 60, 120, 300. 600, 1200; DC Current—0-30, 60/<A, 
1.5, 3, 15, 30, 150, 300mA, 6, 12A; Resistance—0-3K, 
300K, 3m'..’, 30m'..’ (centre scale 15): Decibels—10 to 
+ 17 db; Output—0-3, 6, 15, 30, 60, 120, 300 volts • 
Accuracy: ±3% full scale, DC voltage and current; 
±4% full scale, AC voltage • Sensitivity: 50,000 
ohms/volt DC (25,000 in VA/2 position); 5,000 ohms/ 
volt AC (2,500 in VA/2 position); DC/circuit sensitivity 
= 30^A, 120mV • Meter Movement: 4" meter, 20mA 
full scale • Batteries: Requires three type 
AA penlight cells for ohms function 
Size: 2- 1 /4" x 4" x 6". 


" $25.i 


plus Sales Tax 



Distributed by: 


JACOBY# 

MiTCHELL 


SYDNEY 

26 2651 

MELBOURNE 

30 2491 

ADELAIDE 

53 6117 

BRISBANE 

2 6467 

PERTH 

28 8102 

LAUNCESTON 

2 5322 


MAILTHIS COUPON TODAY 


Jacoby, Mitchell & Co. Pty. Ltd., 

469 Kent Street, Sydney, N.S.W. 2000. 
Please send me details of Jayem Multimeters 
(place circle round applicable square) 

0 0 0 0 

NAME. 

ADDRESS . 

.POSTCODE. 
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RADIATION HAZARD FOR SPACEMEN 

A detailed study of the space helmets used by Apollo astronauts has revealed 
that manned spacecraft designed for deep-space voyages lasting many months 
will require additional shielding to protect the crews against the damaging effects 
of cosmic rays. 


This finding, based upon a pioneering study 
of cosmic ray tracks in the plastic helmets 
taken to the moon and back by Apollo 
astronauts, was announced by scientists at the 
General Electric Research and Development 
Centre in Schenectady, NY, and at the 
University of California at Berkeley. 

By analysing cosmic ray damage to the 
plastic helmets, the GE-Berkeley researchers 
have calculated that — without extra shielding 
— an astronaut on a two-year-long mission 
aboard an Apollo-type spacecraft would suffer 
the cjestruction of a potentially worrisome 
number of irreplaceable body cells. Estimates 
of the tissue damage range to as much as .01 
per cent of the non-regenerative cells in the 
cerebral cortex area of the brain, .05 per cent 
in the retina of each eye, and 1 per cent in 
portions of the central nervous system. 

A mission to a neighbouring planet such as 
Mars would last about two years, and the 
addition of extra shielding to the spacecraft 
would impose important weight considerations 
upon its design. 

The GE Berkeley study of the Apollo 
helmets is one of the first to assess the dose of 
biologically destructive cosmic rays to which 
astronauts are exposed during a space mission. 
Cosmic rays are atomic nuclei that travel 
trhrough space at nearly the speed of light, and 
they bombard the solar system uniformly 
from all directions. Some of these particles can 
pass completely through a spacecraft. 

The passage of cosmic rays through the eyes 
of astronauts aboard Apollo 11, 12, 13, 14 and 
15 is presumed to account for the fact that the 
crew members reported seeing strange flashes 
of light — even when their eyes were closed. 

The Apollo helmets are made of GE's Lexan 
plastic, a high-impact strength material that is 
particularly sensitive to cosmic rays. The 
plastic is frequently used by cosmic ray 
researchers as a high-energy particle identifier 
on high-altitude balloon experiments. 

The number of tracks in each helmet 
provides a record of the amount of cosmic ray 
exposure to which the astronaut is subjected. 
Although an astronaut actually wears helmet 
for only a relatively short time during a 
mission, it is always within a few feet of him 
and is subjected to very nearly the same 
cosmic ray bombardment. 

The helmet research was performed by Dr 
Gerorge M Comstock, Dr Robert L. Fleischer, 
Wallace R. Giard, Dr Howard R. Hart, Jr, and 
Glenn E. Nichols of the GE Research and 
Development Centre, and Dr P. Bulford Price, 
formerly of the Centre and now professor of 
physics at the University of California at 
Berkeley. The scientists studied cosmic ray 
tracks in one helmet from the Apollo 8 
mission of 1968 and all three helmets from the 
Apollo 12 mission of 1969. 

“Although cosmic rays may present a threat 
to the safety of astronauts on extended space 
missions, scientists have had a few 
opportunities to study the effects of this 
exposure upon irreplaceable body cells”, said 
Dr Arthur M. Bueche, GE vice-president for 
research and development. “Biological cells 


and plastics are both made of long-chain 
organic molecules, and threshold for track 
formation in Lexan plastic is essentially similar 
to the threshold level for the destruction of 
certain body cells. Particularly critical are non- 
regenerative cells, such as those that occur in 
the eye, the central nervous system, and the 
brain". 

The fact that cosmic rays and other massive 
charged particles can leave tracks in plastics 
and certain other materials was discovered a 
few years ago at the GE Research and 
Development Centre. Research in the charged 
particle track field is now being performed at 



more than 100 laboratories around the world. 

As a cosmic ray passes through the plastic 
Apollo helmet, it creates a trail of damage less 
than a millionth of an inch wide. To enlarge the 
track for study, the researchers chemically etch 
the interior of the helmet, dissolving the radi¬ 
ation damage and producing cone-shaped 
holes. By pouring liquid GE silicone rubber in¬ 
to the bole and letting it cure, they are able to 
obtain a replica of the track, faithful to the 
original in shape and orientation. The shape of 
the track tells what kind of cosmic ray particle 
made it. In this way, the GE-Berkeley scientists 
determined that most of the tracks found in the 
Apollo helmets were created by the nuclei of 
iron atoms and other similarly heavy nuclei. 

One unexpected conclusion based on this 
research involves the timing of the manned 
exploration of the solar system. A major factor 
in this planning has been the Sun, which 
regularly passes through “active” and “quiet” 
cycles, spewing a greater or lesser number of 


potentially harmful particles into space. It had 
been assumumed that a “quiet” solar phase 
would be the preferable time for an extended 
deep-space mission. 

However, highly penetrating cosmic rays 
from outside the solar system present the main 
danger to astronauts, and the GE-Berkeley 
scientists found evidence that a deep-space 
mission is likely to be safer when the Sun in at 
near-maximum activity. The Apollo 8 helmet, 
which was in space when the Sun was quite 
“active”, received much less cosmic ray 
damage than the Apollo 12 helmets, which 
were exposed when the Sun was appreciably 



less “active”. 

This evidence indicates that an “active” Sun 
may be a blessing in disguise for space 
travellers. The scientists explain that in 
addition to spewing out an increased number 
of harmful particles, an “active” Sun also 
develops more irregularities in its magnetic 
field. Most of the solar particles would be 
stopped by the walls of the spacecraft, while 
the magnetic field irregularities would tend to 
shield the solar system (and hence the 
astronauts) from cosmic rays. 

The helmet research has been sponsored in 
part by the National Aeronautics and Space 
Administration. In future experiments, the GE- 
Berkeley scientists will continue to refine the 
use of plastics as sosimeters for measuring the 
effects of cosmic rays on biological cells, ob¬ 
taining information that will aid in deciding the 
amount of shielding that will be required by 
astronauts on extended space voyages far from 
the earth. ® 


The plastic helmet used by astronaut James Lovell during the Apollo 8 mission and 
(right) silicone rubber replicas of etched cosmic ray tracks from the helmets of the Apollo 
12 astronauts. The tracks are about one fiftieth of an inch long . 
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Hotspots in 
Transistors 


A method of using temperature sensitive phosphors to 
measure the temperature distribution on the surface of 
transistor chips has been described in the USA by the 
National Bureau of Standards. 



Experiments conducted at the Bureau s 
Institute for Applied Technology had shown 
that hot-spots appeared in some transistors 
during operation when the collector-emitter 
voltage exceeded a critical value. These hot 
spots remained until the voltage was reduced 
substantially below that value. Increased 
localised temperature and current density 
accompanying the hot-spots suggested that 
sustained operation in this condition w'ould 
cause the device to fail, and that some 
transistors would need to be further restricted 


in allowable operating range to prevent the 
formation of hot-spots. 

In the method used at NBS to study the 
condition, a transistor is prepared by removing 
its cap. dissolving any protective material, and 
coating the silicon chip with a layer of 
temperature-sensitive phosphor. These 
phosphors have the property of glowing visibly 
when irradiated with ultra-violet light. The 
brightness decreases as temperature rises so 
that hot-spots appear as dark spots in the 
phosphor coating. 


NBS engineers with the equipment used 
to study and record hotspot data. 

The temperature represented by the 
phosphor's brightness is determined by 
comparing the brightness of the visible light 
emitted by the phosphor with the brightness of 
a similar surface when heated to a known 
temperature. The comparison is done 
microscopically, using a fibre optic probe in 
the image plane of the optical microscope to 
couple the light from a 60uM diameter area on 
the surface of the phosphor to a photometer. 

Previously, scientists had found that many 
silicon power transistors developed 
discontinuities, associated with hot-spot 
formation, in their electrical characteristics as 
the collector-emitter voltage was increased 
from zero volts. At a critical voltage a hot-spot 
appears coincidentally w-ith an abrupt decrease 
in DC current gain. 

NBS scientists found a correlation between 
these changes and the increase in thermal 
resistance which occurs when hot-spots form. 
They also discovered that plots of base current, 
which is inversely proportional to current gain 
when the collector current is held constant, 
versus collector-emitter voltage, exhibited 
hysteresis; that is. the plot for the descending 
values of collector-emitter voltage lakes a 
different path to the plot tor ascending values. 

Examination of the hot-spots by means of 
the thermographic phosphors disclosed that 
the hot-spots, once formed, also remain until 
collector-emitter voltage is reduced to some 20- 
40V below the formation voltage. The 
transistors then operate normally until 
collector-emitter voltage again reaches the 
critical level, at which a hot-spot again forms 
and DC current gain decreases again. 

Some of the transistors tested did not 
develop hotspots until avalanche or second 
breakdown occurred. Of those that did develop 
hotspots, some showed a gradual rather than 
abrupt decrease in current gain and did not 
develop measurable hysteresis. 

It is apparent that routine testing for hot¬ 
spot formation and for thermal hysteresis, 
using the decrease in current gain as an 
indicator, can identify specimens that should 
not be used in full-range applications. This 
method is more convenient than measurement 
of thermal resistance which has also been used 
to detect the formation of hot-spots. Further 
study is directed at identifying any relationship 
between the hysteretie effects and various 
modes of transistor failure. ® 



Graph of base current/collector-emitter voltage with photomicrographs of trans¬ 
istor chip showing the sudden appearance of a hotspot at 192 V. The hotspot remains 
untibvoltage is reduced below 162 V . 
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WHAT’S ENCEL GOT 
THAT OTHERS HAVEN’T? 

The widest choice of audio equipment at 
Australia's lowest prices, all backed by the 
best service and advice in the business. 


That' s why you always get much more 
for your audio dollars at Encel's big 
stores in Melbourne and Sydney. 


Over $250,000 worth 
of the world's finest 
audio equipment 
always in stock . . . 

At Encel you have the widest 
selection of stereo and audio 
equipment of every kind from the 
world's best makers to choose from. 
Encel offers complete stereo 
combinations, individual components 
and accessories in every price range. 


The best facilities 

for audio comparison . . . 

You hear and compare before you 
buy at Encel in new sound lounges 
that are the best equipped in 
Australia for performance comparison. 
Bring in your own favourite 
recordings and check out the 
equipment that gives you the sound 
you like best, through special switching 
panels which enable you to judge 
speaker systems, amplifiers, turntables 
and cartridges. 


Friendly, personal 
attention . . . 


Encel's qualified technical advisers 
help to make your audio purchases 
a satisfying experience. They are all 
audio enthusiasts and are happy 
you select the equipment that suits 
your particular requirements best. 



The best 
after-sales 
service . . . 

Encel backs every purchase with real 
service. A large workshop, staffed by 
skilled electronic technicians, 
using the latest laboratory test 
instruments, ensures that your equip¬ 
ment will perform to your satisfaction. 


The most-experienced 
mail order service . . . 


Encel, now the biggest hi-fi 
specialists in Australia, has for 
many years successfully fulfilled mail 
orders for audio equipment clients 
throughout Australia and SE 
Asian countries. 

All equipment is carefully packed 
and is insured while in transit. 


The most helpful 
free audio 

advisory service . . . 

If you can't get to one of the 
Encel showrooms use the Encel mail 
enquiry service to solve your 
problems on audio equipment, etc. 
Just mail your queries on stereo or 
components indicating price range; 
what facilities are needed, your 
personal preferences in sound, etc., 
and any other specific details of 
what is required and Encel 
experts will assist. 


EE 160 
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And more famous 
brands to select from: 


Encel's range includes these and 

many other leading makers 

CELESTION speaker systems 

SEAS component speakers 

LUX amplifiers 

ROTEL amplifiers and headphones 

MARLUX tapedecks and Dolby 
cassette units. 

MICRO turntables and cartridges. 

CAMBRIDGE amplifiers, from England. 

CONNOISSEUR turntables, tonearms 
and cartridges 

STAX electrostatic headphones, the 
world's finest. 

GRACE tonearms and cartridges. 

LUSTRE tonearms and lifts. 

PML condenser microphones and 
headphones. 

INTERDYN X50 amplifiers, Australian- 
built units offering excellent per¬ 
formance. 


Other well-known 
brands to choose 
from include 


SANSUI 

WHARFEDALE 

SHURE 

PHILIPS 

AKAI 

NATIONAL 

TOSHIBA 

SONY 

KEF, and many others. 


■ AUSTRALIA’S GREATEST HI-FI CENTRES 

MELBOURNE: 431 BRIDGE ROAD, RICHMOND, 
VICTORIA. 3121. TEL: 42 3762. 

SYDNEY: 257 CLARENCE STREET, SYDNEY, 
N.S.W. 2000. TEL: 29 4563, 29 4564. 

■ TRADE-INS ACCEPTED BTERMS AVAILABLE 

■ MAIL ORDERS THROUGHOUT AUSTRALIA 
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Attitude control *ubsyst<*jn 


Solar power arrays 


Can electronic sensing 
from satellites replace 
film photography for 
aerial mapping of the 
earth and its resources? 
This is one question a 
group of Australian 
scientists will help 
answer if their recent 
proposals to NASA are 
accepted. Known data 
obtained from selected 
“ground truth sites” will 
be compared with 
images formed by TV 
cameras and 
an optical/mechanical 
scanner on the NASA 
Earth Resources 
Technology Satellite. 


Vidicon cameras 


Wide-band recorder 


S-band antenna 


Orbit-adjost system 


Data-collection antenaa 


Wide-band antenna 


Scanner 


New TV satellite 
to map the earth 


Two Australian proposals have been made: 
One to assist in the Earth Resources 
Technology Satellite (ERTS) program and the 
other to evaluate earth resources data obtained 
over Australia by the Skylab astronauts. 

The first ERTS satellite, to be launched in 
early 1972, will carry three vidicon television 
cameras with filters to detect images in three 
spectral bands from 0.48 to 0.83 microns. It 
will also carry a mechanical/optical spectral 
line scanner covering four radiation bands 
from 0.5 to 1.1 microns. 

The Skylab orbiting laboratory, due to be 
launched in late 1972, • is primarily an 
astronomical observatory but will photograph 
the earth using a bank of six 70mm film 
cameras during 45 of its orbits. Photos of 
Australia will be taken on three of these orbits. 

Australian scientists are particularly 
interested in studying the areas where the 
observation corridors overlap, as these areas 


provide an opportunity to check the resolution 
of the ERTS electronic images against those of 
the film cameras on Skylab. 

The group that made the proposal to NASA 
is made up of scientists from several 
Government departments, the Department of 
National Development being the lead 
organisation as several of its branches are 
directly concerned. Chairman of the group is 
Dr Norman Fisher of the Bureau of Mineral 
Resources. The CSIRO and the Departments 
of Education and Science are represented, as 
are the Departments of Primary Industry, the 
Interior, the Army and Supply. 

After NASA invited Australian 
participation in the ERTS program last year, 
officers from the Department of National 
Development and the CSIRO representing 
geological, geophysical, forestry and national 
mapping interests visited the companies in the 
United States who were designing the satellite 


by DICK LEVINE 


and its associated equipment. This was for the 
purpose of becoming familiar with the “state of 
the art” in interpretation of imagery obtained 
from remote electronic sensing. The group’s 
proposals to co-operate with NASA in the 
program were submitted in early 1971. 

We talked with one of the CSIRO officers 
who made the US visit, Dr Ken McCracken, 
who is Officer in Charge of CSIRO’s Mineral 
Physics Section. He said the satellite mapping 
program could potentially prove very 
beneficial to Australia, but emphasised the 
word “potentially”. It could provide, he said, 
“quick, detailed information over wide regions 
for use in planning our natural resources 
programs. The satellite will be a useful addition 
to the geologist’s equipment, but don’t expect 
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shattering revelations of new mineral deposits 
or water supplies. It will help the geologist 
learn more about what he already knows”. 

Probably the major advantage of the ERTS 
program is that the satellite will be able to 
repeat each overflight every 18 days. This will 
provide, for the first time, a means of following 
rapidly changing phenomena on the earth’s 
surface, such as flooding, snow cover, crop 
disease, bushfire damage and insect attacks. 
The satellite photos could also solve one of the 
cartographer’s toughest problems — that of 
how to keep up with the suburban sprawl of 
our major cities. 

Dr McCracken explained that one of the 
principal questions to be answered was 
whether or not the images provided by the 
satellite sensors would be able to match ground 
surveys and aerial photography from aircraft 
in accuracy of detail and ease of interpretation. 
Another question is one of cost. Results could 
turn out to be very good, but too costly to 
depend on for continuing programs of 
resources management and mapping. (Because 
of the co-operative nature of the experimental 
satellite programs, NASA plans to supply the 
photographs at the cost of reproduction only.) 

The value of film images taken from 
satellites has already been well proven by 
NASA. Photographs of the earth have been 
taken on many manned spacecraft flights, 
some being of “ground proof sites” in the US, 
to establish their value in mapping and in the 
recognition of such things as different types of 
vegetation and rock formations. One Gemini 
crew photographed 80 per cent of Peru in three 
minutes. The resulting mosaic was better than 
any available map of the region. Figure 1 
shows the detail that can be seen from 
photographs of this type. 

According to Don Lind, a NASA 
scientist/astronaut who will probably fly in the 
Skylab next year, “Geologists discovered some 
details of terrain in central Australia for the 
first time when viewing photographs taken 
from the Gemini 5 spacecraft. These led them 
to believe oil might be present. They drilled, 
and sure enough there was”. 

The question is: Can electronic systems be 
designed that will provide the resolution of 
detail obtained on film? NASA’s subcontractor 
for the ERTS program, the Space Division of 
General Electric, believes it can be done. 

To get the resolution needed they are using 
one of the most advanced television cameras 
ever built — a special version of the RCA 
return-beam vidicon camera, which uses no 
less than 4200 horizontal scanning lines on a 
two inch vidicon tube. Three of these cameras 
will be carried, each viewing the same area, 
100 nautical miles square, at the same time. 
Each, however, will view the scene in a 
different wavelength range — one in green, the 
second in red and the third in the near-infrared. 
These cameras are capable of discerning 
objects on the earth’s surface as small as 
approximately 200 feet. 

The multispectral scanner, built by Hughes, 
will view the same area as the cameras, but in a 
continuous 100-nautical-mile swath. It will 
cover roughly the same bands of the light 
spectrum as the cameras, plus an additional 
band that goes further into the infrared region. 

The seven separate images will be processed 
individually, then can be combined into a 
special image in which ground features are 
more emphasised than in film images. 

Figure 1. This Apollo 9 photo, taken 
with colour IR film, can be used to 
identify which crops are growing on the 
160 acre ('Ami square) blocks visible 
at centre of photo. Area shown is south 
of the Salton Sea at US/Mexican 
border. 


Figure 2. The ERTS orbit is designed to 
maintain a constant relationship with 
the sun. As the earth rotates beneath 
the satellite, different areas come into 
position for electronic image taking. 


After launch into a 565-mile-high near-polar 
orbit, the satellite will pass over Australia in a 
south-south-westerly direction as shown in 
figure 2. The satellite will be in a 
sun-synchronous orbit, meaning that whenever 
the satellite is at any particular point in its 
orbit, it will be viewing the earth beneath it at 
the same time of day and therefore the same 
sun angle. 

For example, if the first swath to be 
photographed was over Queensland and New 
South Wales at 8.45 am as shown in figure 2, 
the next swath would be across Western 
Australia because the continent would have 
moved about 1,600 miles east during the 
satellite’s 103 minute orbit. But the time in 
Western Australia would then also be 8.45, 
just as it was in the east during the previous 
orbit. The time of 8.45 am, by the way, is 
exactly the hour at which NASA expects the 
cameras to be in position to photograph 
Australia under ideal lighting conditions. 

As you can see in the illustration, there will 
only be time for one, or sometimes two, swaths 
per day at that time of the morning. The 
remainder of the area between the initial 
swaths will be in position for viewing during 



the succeeding 17 to 18 days, after which the 
satellite will be in position to start the series 
over again. 

A constant sun angle will provide map 
makers with a definite advantage over the use 
of aerial photography. Since the ERTS images 
are taken at high speed and at identical times, 
the shadow angles are constant. This greatly 
assists in cartographic comparisons between 
different images. 

Once the TV cameras are turned on they 
take an image of the 100-nautical-mile square 
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P2 Dozen Epoxy 
Transistors for 
the Connoisseur 


Fresh from Fairchild for July 
17 of the very finest epoxy transistors. 
Specially selected for value, versatility, 
and reliability. This hand picked Fairchild 
epoxy range has something for everyone. 

Low VCE/Sat. Low Noise. High 
Voltage. Ultra High Speed Switching. Low 
Capacitance. High Gain. High FT, etc. 

There’s a device for just about every 
application, at a price to make your mouth 
water. Like we said they’re fresh from 
Fairchild. 


And if our test program is anything 
to go by they will continue to perform for 
hundreds of years. 6 years of manufacture 
and testing in Australia ensures their 
reliability — and in the last 6 months 
alone we’ve logged over 750,000 device 
hours of life testing. 

If the 17 specially selected epoxy 
delights don’t tempt you, send for our 
special gourmet epoxy menu. It has the 
largest selection in Australia. 


N.P.N. PRODUCTS 

2N 3563, 2N 3564, 2N 3565, 

BC 208, 2N 3566, 2N 3568, 2N 3643, 

2N 3646, 2N 3693, SE 5001, SE 5030A, 

Fairchild October 


P.N.P. PRODUCTS 2N 3638, 2N 3638A. 
2N 4354, 2N 4258, 2N 4121, 2N 4250. 


FAIRCHILD 

AUSTRALIA PTY. LTD. 

420 Mt. Dandenong Rd., 
CROYDON, Vic. 3136 


Melbourne 723 4131, Sydney 
439 7508, Adelaide 37 7723, 
Auckland, N.Z. 57 9307 . . . 
Distributors: Melbourne— Radio 
Parts Group 329 7888, J. H. 
McGrath & Co. Pty. Ltd. 663 3731. 
Sydney —George Brown & Co. 
Pty. Ltd. 29 7031, Brisbane — 
Douglas Electronics Pty. Ltd. 

97 8222, Perth — Precision 
Electronics Pty. Ltd. 814900, 
Adelaide — General Accessories 
P/L. 23 4022, Auckland, N.Z.— 
John Gilbert & Co. P/L. 3 0839. 
David J. Reid (N.Z.) Ltd. 49 2189. 
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Figure 3: Each of the three television cameras take a series of 'stills', one every 
25 seconds, of the same area. The mu/tispectrai scanner continuously scans the 
ground track under the spacecraft through use of an oscillating mirror. 


directly beneath the satellite, then continue 
taking new images every 25 seconds until 
either turned off or switched to the “single 
picture'* mode of operation. The 25 second 
cycle provides for an overlap between frames 
of about 14 per cent (figure 3a). At the same 
time, the scanner will be taking images of the 
same area, but in a continuous swath of 
horizontal sweeps with the vertical component 
of the image being provided by the forward 
speed of the satellite (figure 3b). 

Since the first ERTS satellites are 
experimental, images will be taken only over 
areas prearranged by proposals such as the 
one submitted by the Australian Earth 
Resources group. Areas to be studied will be 
those already well mapped and whose geology 
and topology can be closely compared with the 
satellite-produced images. Scientists wishing to 
co-operate in the experiments must be willing 
to provide complete follow-up studies 
concerning the areas they select for satellite 
mapping. 

Images taken over the US will be 
transmitted in real time directly to the nearest 
receiving station, of which there are three: one 
in Alaska, one in Texas and a third in 
Maryland. Because of the cost and complexity 
of the receiving and data handling equipment, 
data taken over other countries will be stored 
on board the spacecraft in wide band video 
tape recorders until the next pass over the 
United States. 

Each of the two video recorders is capable 
of storing up to one hour of either the (DC to 4 
MHz) outputs from all three vidicon cameras, 
or digital data from the multispectral scanner, 
at a rate of 15 megabits per second. The data is 
transmitted to the receiving sites over two S- 
band (2100MHz) data links with bandwidths 
of 30MHz. Maximum fidelity at low power is 
obtained through the use of commandable 
travelling wave tube amplifiers and shaped 
beam antennas. 

As might be imagined, the 4200 line sweep 
rate of the vidicon tubes in the TV cameras 
presents formidable design problems in the 
receiving, processing and writing out of the 
image data. Write-out devices using either 
lasers or focused electron beams on film have 
been developed and are now being evaluated. 
Because of die cost and complexity of the data 
processing system for ERTS, only two data 
processing facilities are being constructed, one 
at the Goddard Spaceflight Centre in the US 
and one in Canada. 

A bulk processing system, being made by 
the Aerospace Systems Division of Bendix, 
produces corrected 55mm latent images on 
70mm film of all TV and scanner data on the 
video tapes. During processing the scanner 
data are framed in individual squares and 
spatially centred with the TV images. At the 
users request, any image may be precision 
processed by a more sophisticated system 
which removes geometric distortions, locates 
any point to within 60 to 70 metres and scales 
the corrected image with respect to map co¬ 
ordinates. The corrected video data can also be 
stored on high-density digital tape, in a format 
for future processing. 

The processing systems use digital control of 
analog processing, to provide high quality 
imagery at high speeds. This simple hybrid 
approach is characterised by flexibility, high 
production capacity and the potential of 
modular growth as the need arises. In one 
week, nearly 10,000 images can be processed 
and located to an accuracy of one nautical 


Figure 4: This scanner image compares 
favourably with film. The original has 
ten shades of colour, each of which sig¬ 
nifies different terrain. 


mile. About five per cent of all data can be 
precision processed for more exact positioning, 
which is done through the use of ground 
control points visible in the image, rather than 
depending on high accuracy in measuring the 
attitude of the spacecraft. 

The spacecraft itself is designed for 
maximum reliability and long life. It is built on 
the chassis of the well-proven Nimbus weather 
satellite, several models of which have been 
working reliably in orbit for many years. It has 
very precise attitude control with an accuracy 
of better than 0.7° in all axes. Control is 
accomplished by a subsystem using horizon 
scanners for pitch and roll control, and a gyro¬ 
compass for yaw orientation. The orbit may be 
adjusted through the use of a monopropellant 
hydrazine system employing one pound force 
th ru sters. 

Electrical power is generated by two 
independently driven solar cell arrays, with 
storage for eclipse periods and launch provided 
by eight individually controlled battery 
modules with a capacity of 36 ampere-hours. 
Total capacity of the regulated power buss is 
nearly 1000 watts. The solar arrays are canted 
to a fixed angle when they are deployed, to 
obtain maximum solar conversion during the 
mid-morning orbit. 

The satellite we have been describing is only 
the first of a series. ERTS/B will be launched in 
late 1972 and will carry an additional channel 
in its scanner to delve farther into the infrared 
region, covering the range from 10.4 to 12.6 
microns. This additional range is particularly 
suited for the study of the oceans and coastal 
areas. 

If the sensors on the first two ERTS 
spacecraft prove themselves practicable, other 
sensors may be tried on future flights. Thermal 


detectors, for example, which call measure a V 2 - 
degree temperature difference (even from space 
altitudes) are one possibility. 

Other sensors that may be tried are 
microwave radiometers, which could receive 
heat waves from the earth even through clouds, 
and radar scatterometers to measure surface 
roughness. 

In their proposal to NASA, Government 
scientists stressed that because of our range of 
environments — from arctic to tropical to 
desert — and from virgin to intensely 
cultivated and populated areas, Australia is an 
excellent laboratory in which to evaluate 
ERTS type data. 

In summary, the scientific objectives of the 
Australian proposal are: 

• To determine the ability of ERTS-type 
data to reveal large-scale structural and 
botanical properties of the terrain — eg, major 
geological features: forest identification and 
stratification; indentification of deep ground 
water channels in arid country; study of 
offshore areas such as the Great Barrier Reef; 
crop inventories. 

• The usefulness of ERTS in monitoring 
changes with time in physical and botanical 
properties of the terrain — eg, summer 
changes in ice around the Antarctic coastline; 
geobotanical effects in arid areas for geological 
and hydrological purposes; studies aimed at 
differentiating between man induced and 
natural environmental changes; mdnitoring of 
insect and disease attack; fire damage and 
other changes in forests. 

• Evaluation of the usefulness of ERTS in 

determining the nature of the terrestrial surface 
— eg, mapping and interpretation of land 
resources, plant communities and soils; pack 
ice properties and forestry evaluation. ® 
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A Newspaper for QE2 


The passenger liner Queen Elizabeth 2 (QE2) boasts many luxuries for its 
passengers, including its own newspaper. And this is no duplicated sheet bashed 
out on a typewriter from a few random news items intercepted by radio. It is an 
eight page illustrated tabloid produced with all the expertise normally lavished on 
a large metropolitan daily. 


Each day, when QE2 is at sea, an eight 
page edition of the London “Daily Telegraph" 
is delivered to passenger cabins by 8 am. The 
edition, carrying between 10,000 and 12,000 
words of news, plus advertising, is printed 
aboard each night from punched paper tape 
transmitted from the Fleet Street office of the 
“Daily Telegraph". 

Since the first publication off Dakar in late 
1968, the paper has been published whilst the 
ship has cruised off places as far apart as 
Capetown and Curacao, Athens and Rio de 
Janeiro. Even so, in the early experimental 
days it seemed unlikely that the paper could 
ever be published, even off Lands End! 

The problem was to reproduce some 12,000 
words of copy on board the QE2, in the form 
of punched paper tape, with an accuracy that 
would allow this tape to be processed directly 


by photosetting equipment without the need for 
too many corrections. A normal line of type in 
the paper consists of perhaps 30 characters or 
six words, and failure of any one of these 
characters means that the printer would have 
to reset the complete line. It follows therefore 
that a high degree of reliability of the radio 
path is desirable. 

Alternatively, facsimile copy could be used 
and this was the first system tried out on the 
Queen Elizabeth. However, while nearly 
always producing legible copy, it rarely 
reproduced material good enough for the 
direct processing required by the printers. 

Although the national press moves millions 
of words a day over its communications links 
and boasts a great deal of expertise in this field, 
very little of this mass of news copy is in fact 
moved over HF radio links, and even less in 


QUEEN ELIZABETH 7 EDITION 


the maritime bands. However, with the help of 
many people, not least the British Post Office 
and the Diplomatic Wireless Service, a 
satisfactory solution was found to the 
communication problem. 

The start of any radio system is necessarily 
the antenna and consideration of this aspect 
alone raises a number of problems which are 
not present in the case of fixed stations on 
land. Even a large ship is a very small area as 
compared with the multi-acre sites normally 
employed for point-to-point services ashore. 

On land it is usual for receiving and 
transmitting stations for communication in the 
HF band to be separated by several miles. On 
board ship, not only are transmitters and 
receivers co-sited, but a number of transmitters 
and receivers are frequently in operation 
simultaneously. With the ship’s five 
transmitters all on the same platform, the 
ambient noise level in the receiver, due to 
unwanted pick up by the receiver antennas 
from the adjacent transmitters, is considerably 
higher than would be tolerated on shore. 

This noise problem is particularly important 
when producing a newspaper in view of the 
requirement that the receiving and printing 
processes should need little attention. 

In addition a ship changes direction by 
anything up to 750 miles per day, involving 
frequency changes between 2MHz and 
25MHz. This means that high-gain directional 
antennas are out of the question, although 
some specialised systems, such as the BAC 
notch, do show an improvement. These are 
used together with wire or whip antennas and 
baluns, with provision being made on the QE2 
for both space and polarised diversity 
reception. 

The first tape punching system was a radio 
teleprinter using the standard Autoplex 
equipment. Although results at times were 
excellent there were occasions, particularly 
when some transmission drifted on to the radio 
teletype frequency, when results were 
unacceptable. 

This was followed by a similar system, but 
with return-path error correction and 6-level 
code. This system will not print a detected 
error, but stops until a correct character is 
inserted and then prints on. It is a PT 200 data 
transmission system and operates at a speed of 
100 bauds. 

As will be appreciated, when conditions are 
poor or interference occurs on either or both 
the go and return paths, the transmission can 
take a long time. This system was retained on 
board particularly to receive transmissions in 
the 2MHz band, ie, when the ship is close to 
the UK, as the British Post Office do not have 
a transmitter on this band with the necessary 
stability for Piccolo, which was the next 
system to be tried. 

The Piccolo system was a natural choice, 
becfause it has been operated very successfully 
for a number of years between the UK and 
various British Embassies, where the antenna 
problems are in some ways very similar to 
those experienced on ships. Embassy radio 
stations are normally situated in centres of 
dense population, where not only is there a 
high level of ambient electrical noise, but there 
is limited space available for the co-sited 
transmitting and receiving antennas. 

(Refer “Electronics Australia", February 
1969, page 27. June 1971, page 18.) 
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ARAB SKYJACKERS SEIZE 
4 PLANES OVER EUROPE 


Arab terrorists carried out an unprecedented skyjacking 
operation yesterday, seizing four airliners—including 
a Jumbo jet—over Western Europe, in five hours. One of 
the skyjacks was foiled by passengers and the plane landed 
at Heathrow with one skyjacker shot dead and a steward 
injured. 

The other three planes were flown to the Middle East. 
A spokesman for the Popular Front for the Liberation of 
Palestine—who claimed responsibility for two of the sky¬ 
jackings—said they would be blown up in mid-air if anyone 
tried to interfere with their flights. 

The four airliners carrying 635 people were seized in a 
concerted action spread over tour hours. Two of the aircraft 
were reported to have landed in Jordan last night. One 
in Amman, the other, the Jumbo, at Beirut. 

This was the timetable of yesterday's operation: — 

It.SO a.m.: Trans World Boeing 707 carrying 145 passengers and 
10 crew from Frankfurt to New York is seized over Belgium and 
ordered to fly to the Gaza Strip. 

1.14 p.m.: Swissair DCS seized by Arab commandos—one a woman- 
30 minutes after taking off from Zurich for New York with 143 pas¬ 
sengers and 12 crew Later reported to have landed safely at 
Matraq. a Jordanian military airport 50 miles from Amman—an area 
where Iraqi troops are stationed 

2 p.m.— Shots fired aboard El Al Boeing as Arab girl and man carrying 

R istols and grenades try to seize plane on flight Trom Amsterdam to 
(cw York Passengers and stewards overpower skyjackers and 
the Arab man is shot dead. Plane makes safe emergency landing at 
Heathrow and the girl skyjacker is arrested. 

JUMBO JET WITH 152 ABOARD 

4 p.m.: Pan American 747 Jumbo bound for New York with 152 
passengers and 18 crew, seized shortly after take-off from Amster¬ 
dam by an armed man and girl and ordered to fly to Beirut. 

The most dramatic of the four hijacks was the one that failed in¬ 
volving the El Al Boeing 707 flying from Amsterdam to New York. 
As the plane flew over Clacton. Essex, an Arab with a revolver and a 
grenade, and a girl holding grenades in each hand ran down the aisle 
and began hammering on tne door leading to the pilot's cabin. 

A man passenger—who refused later to identify himself but is be¬ 
lieved to be a former steward-jumped on-the girl and pinioned her 
arms. Other passengers joined in to help disarm her while a steward 
tackled the Aral) man. 

Several shots were fired as passengers battled with the skyjackers. 
The man skyjacker was shot dead and the steward who had tackled 
him was wounded. 

PLANE PUT INTO DIVE 


Israel Is lo ask Britain (or the 
extradition of the girl hijacker 
of an Israeli El A! Boeinjj 707. 
Al the request of the British 
Foreign Office, the aircraft is 
being detained al Heathrow 
pending investigation. 

Israeli Transport Minister 
Shimon Peres said Israel had 
the right lo demand extradition 
because the attack took place 
in an Israeli airliner, ‘‘which 
is in fact Israeli territory." 

He condemned the "criminal 
attack" and said it proved all 
the more the need to speed up 
international legislation against 
air piracy. 

Abou Maher, second-in-com¬ 
mand of the Popular Front for 
the Liberation of Palestine in 
Amman, said: “We took the 
Swiss plane so we would have 
hostages lo release our people 
from prison in Switzerland." 

Our Diplomatic Correspondent 
writes: In considering the ques¬ 
tion of whether the girl involved 
in the sky-jacking attempt yes¬ 
terday on the El Al plane should 
be detained in Britain, British 
officials must look to a strong 
possibility that Arab guerrillas 
may organise retaliation to try 
to obtain her release. 

The pattern in orevious incidents 
when Arab sky jackers have been 
arrested has been for Arab organ¬ 
isations to attack airlines of the 
country involved to bring pres¬ 
sure on the Governments. 

Switzerland became a target 
for the guerrillas last year when 
a Swiss court imprisoned three 
commandos for attacking an 
Israeli airliner at Zurich. 



Mrs Golda Meir 

Israel stops 
peace talks 

Israel will not take any further 
part in the peace talks under the 
auspices of Ambassador Gunnar 
Jarring with Egypt and Jordan 
until "the cease fire agreement" 
and the standstill are fully im 
plemented. Prime Minister 
Mrs Golda Meir told the nation 
in a broadcast last night that there 
would be no return to the peace 
talks until the Egyptian missile 
batteries on the Suez Canal had 
been removed. 

The Israeli government stressed 
that while the American peace 
initiative and the UN talks “remain 
in force" for the moment, the 
Jarring mission is suspended 

The "hardline" decision was 
announced after a 5'A hour 
Cabinet meeting in which the 
Chief of Staff. Gen Bar Lev briefed 
the Cabinet on the military sit¬ 
uation which had developed 
in the Suez Canal Zone since the 
ceasefire agreement was reached 
a month ago. 


SHIPBOARD NEWS 


Special Trains to London (Water¬ 
loo) 

Two trains have been arranged 
as follows: 


Madeira was discovered by the 
Portuguese in 1419 and was col 
onisedby Prince Henrv the Navi 


Portion of the front page of the “Daily Telegraph" printed on board the QE2 , showing 
about two thirds of the page. Note the combination of world headlines and shipboard 
news. Compare it with the “Cunard Bulletin" (1904) on page 27 
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Top view of the type AM725 photosetting 
machine used on QE2. (1) Rotating glass 
disc carrying transparent character 
patterns. (2) Xenon light source. (3) Lens 
assembly , adjustable to give selected type 
size. See slider knob on right. 

The PT 200 system uses a transmit path 
through Portishead Radio with a return path 
via Somerton Radio, both terminating into a 
British Post Office Modem 2A at Burnham 
and connected by a 4-wire part time private 
wire to a Modem 2A in the “Daily Telegraph” 
office in Fleet Street. 

Piccolo is transmitted simultaneously with 
the PT 200 system on the same 4-wire circuit. 
At Burnham, the transmissions are separated 
by a filter network. The Piccolo signals are fed 
direct to a Portishead radio transmitter and the 
PT 200 signals via the Modem 2A to a second 
Portishead transmitter using Northern Radio 
Keyer equipment. Piccolo does not require a 
return path circuit. 

Facilities are provided at Burnham to allow 
the use of an STD line for transmission of PT 
200 signals in the event of failure of the 4-wire 
PW circuit. Piccolo signals cannot be sent 
STD because of the distortion introduced by 
switching circuitry. 

For double-diversity reception of the Piccolo 
signal, the equipment on the QE2 consists of 
two Racal MA 197B pre-selector units and 
two Eddy stone type 830/12 receivers, the 
frequency of which is controlled by a Marconi 
type H 1500 synthesiser. 

The familiar 5-level Murray code has been 
in use for over 30 years in teleprinters and is 
used internationally on telex circuits. It can 
represent 32(2 5 ) characters or function codes 
and 64 when preceded by a shift signal. This is 
inadequate for representing the large number 
of characters found in a newspaper, and for 
automatic selection of characters from a 
photosetting machine at least a 6-level (2 6 ) 
(with shift) paper tape is required. This tape 
will allow a selection from 128 characters. 

In fact the photosetting machines used to 
print the QE2 edition have a fount, or 
character oet, numbering 336 graphic symbols 
which, with the provision of additional shift 
signals, can all be reached from 6-level paper 
tape. 

Piccolo is able to handle only 5-level tape, 
and this necessitates the use of a code 
converter to change the 6-level output from the 
keyboards into 5-level signals. A conversion 
device built into the photosetting machine 
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The DMM2 is a compact instrument which provides a clear reading of 
AC and DC voltage and current, and resistance—with all push-button 
selection. The SP-2 Current Shunt^extends normal current ranges by 
eight and is available as an optional extra. 

• DC & AC Voltage Ranges— 

200.0 mV-1,000V each In 5 ranges 

• DC & AC Current Ranges— 

200.0 mA each with an extra 4 ranges each up to 2.000A with SP-2 
Current Shunt 
o Resistance Ranges— 

200.0 Q-2,000 Kfi in 5 ranges 

• Sample Rate— 

approx. 5 readings/sec. 

• Response Time— 

DC ranges, less than 1 sec. AC ranges, approx. 3 sec. 



Distributed by: 

JACOBY 

M8TCHELL 


SYDNEY. 26 2651 

MELBOURNE . 30 2491 

ADELAIDE . 53 6117 

BRISBANE . 2 6467 

PERTH . 28 8102 

LAUNCESTON . 2 5322 


RE-CHARGEABLE BATTERY PACK 

When fully charged, Battery Pack BP2— 
an optional extra—gives 5 hours’ field 
operation. Easily fitted to the rear of the 
DMM2 . . . gives you completely portable 
operation. 
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components with a purpose * 


1. Neon 

Indicator Lamps. 


6. Ceramic I.F. Filters 

Actual Size. 


7. A switch for 
every application. 


SALS 12 . solenoids. 

wl. I 


2. Rotary and Slider 
Potentiometer 
Single and Stereo. 




13. Relays A.C. & D.C. 


8. Solid State Time 


4. Carbon composition 
and Metalglaze precision 
Film Resistors. 


10. Power 




Rheostats. 


St? 


5. Wirewound Resistors. 


11. Single and multi-turn /// 
Trimming Potentiometers. / II 


3. Reed Relays. 


9. Magnetic Reed 
Switches. 


Mliil 


14. Soldering Irons. 


15. Oil Tight Devices. 


Yoshida 


IRH Components 
Pty. Limited 

The Crescent. Kingsgrove, 

N.S.W. 2208. Phone: 50-01 tJ 

74 Raglan St.. Preston. 

Vic. 3072. Phone: 44-5021 

REPRESENTATIVES 

Old K H Dote & Sons Phone 2 1391 

Panels 1.2. 4.5.6. 7,10. 11 1-1.16 

S A Collet! & Caul Pty Ltd. Phono 23 1971 Panels 1 lo 16 

W.A. Simon Holman A Co Ptv Lid Phone 8 2271 

Panels 1 lo 16 

Hob.. Tas W. P. Martin Ply Lid Phone 34 7811 Panels 1 to 16 

Laun .Tns W P. Marlin Ply Lid. Phone 22844 
Panels 1 »o 16 

Old. Underhill & Day Co. Ply Lid Phone 70 2141 

Panels 3. 8.9. 12. 13. 15 

Vic. Total Electronics Phone 96 2891 

Panels 3. 8.9 

N^S.W. Total Electronics. Phone 412 1635 

Panels 3. 8.9 



* your complete 
satisfaction 


Please send me catalogues on the products indicated. 
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NAME:. I 

I COMPANY:. | 

I ADDRESS:. Postcode:. 

I_i 


03000/2 
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aboard QE2 restores the sixth level after 
transmission. 

Each QE2 edition begins its short life in the 
Editorial Department of the “Daily Telegraph’* 
in Fleet Street. Production Editor, Norman 
Palmer, decides just what stories from all those 
filed by “Daily Telegraph" correspondents and 
the world's news agencies will interest 
passengers and crew of the QE2. 

He may decide that a front page lead story 
of the “Daily Telegraph" is of little interest to 
American passengers cruising in the 
Caribbean. New York and London stock 
exchange reports are studied by wealthy 
passengers with as much interest as the mainly 
Liverpool crew shows for the English football 
results. Because the bulk of the passengers are 
American, the “Telegraph" also uses a special 
news service from an American agency 
covering domestic US news, sport, business 
affairs, etc. 

Once the Editor had decided the layout and 
content of the paper, sub edited and headlined 
copy is sent into the “Telegraph” 
communications department for keyboarding. 

In addition to the copy, the board operators 
punch the format instructions necessary to 
instruct the photosetting machines, which act 
on tape instruction to set many different 
layouts dictated by Editorial. The printer on 
board the ship does not know the layout of a 
story until the photosetting machine presents it 
to him complete! 

Once the paper tape has reached the 
printer's shop on board the QE2, it is read by 
the paper tape reader of the photosetting 
machine, in this case, the Varitype 725. 

The tape, as received from London, is 
already justified. That is to say, it carries a 
symbol, called an elevate signal, indicating the 
end of each line of type, according to the 
column width (measure) selected by the editor. 
The photoset machine is then able to justify 
each line, ie space the words so that the line 
exactly equals the nominated width. 

As each series of punched holes representing 
a character passes through the reader, their 
binary value is loaded into store. This reading 
continues until a complete line is held in store 
or in the case of an incomplete line, as at the 
end of a paragraph, the elevate signal is read. 

The photosetting machine carries its 
symbols as transparent patterns on a glass 
disc. The disc rotates at a fixed speed between 
a light source and a lens assembly. A binary 
value is allocated to each character on the disc 
and, as the disc rotates, the binary value is fed 
to the store as that character comes into the 
optical path. When the binary value from the 
disc corresponds to the binary value of the 
character required to be set the light source (a 
high speed xenon lamp) flashes. The light 
passes through the lens on to bromide paper, 
producing a photographic image of the 
character.. 

Line after line of printed characters is built 
up in this way to form a column of newsprint. 
Changes in the size of print are effected by 
changing the focal length of the lens. 

As each column of type is completed, it is 
removed from the photosetter, developed and 
takes its place in the appropriate page make up 
of the paper. 

Two ship's printers put the paper together 
and print 2,000 copies a night. Screened 
pictures are held in stock aboard ship, and 
their use and position in the layout are notified 
by a simple code number. 

When a page is completed, it is 
photographed, and the ensuing negative (page 
size) used to expose a metal printing plate from 
which the paper is printed on small litho-offset 
printing machines capable of producing 4,000 
copies an hour. 

The venture has been a complete technical 
success. Many teething troubles both in the 


communication links and the comparatively 
new printing techniques have been overcome 
providing a wealth of knowledge and 
experience which could not have been gained 
without the QE edition. 

Experience over 18 months has shown that 
the Piccolo system prints with an extremely 
low error rate through most kinds of noise and 
interference, even when its distinctive signal is 
inaudible on headphones through the noise. 
Typically, during a return Atlantic voyage 
approximately 250,000 characters were 
received with only three errors (1.25 in 10 5 ). 

Since this article was written the scope of the 


system has been extended by fitting the BP 
tanker British Explorer vvith a Piccolo and 
printing equipment for the “Daily Telegraph” 
to be produced on board. This is in the form of 
an experiment and if successful there is no 
doubt that many other ships of a similar type 
will also have the same facility for a daily news 
service on board. £ 

iimmiiiiiiimiiiiiiiiiiiiitiiiiiiiiimiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiii 

Reprinted from “Point-to Point 
Communication" by permission of the 
publishers, Marconi Communication Systems 
Limited, Chelmsford, England 


Some of the radio 
receivers aboard 
the QE2. At top 
right, and extreme 
top left , are Eddy- 
stone type EC958 
receivers. (Eddy- 
stone is represen¬ 
ted in Australia by 
R. H. Cunning¬ 
ham Pty Ltd). 




GJmtxtnf 


Saturday, lltli dune, 1004, 7 a.in. 

Friday, ♦!une 10th, 1004, a.m. 

Received from the Marconi Station 
Cape Breton, (Canada). 

Silemv from Far Kant continue, hut report- 
o(l that lone expected attack on Port Arthur 
started dune *.»th : repulaed by Husaintis, lighting 
st ill prevails. 

Iavi iA'iKT. Father of Duly Cur/on of 
Keilleston, die* f from heart failure* at Bar Harbor. 
Maine, dune ihh. 


Received from New York via 
Lightship. 

The first payment of 4.*100,000 
to the r.S., Government hv the World* 
will probably be paid on loth instant. 

Weather very hot in New York, 
meter up to eighty dive degree*. 


Friday, dune 

_ ___ Received from Marconi Station, v<« »/v^y » _ 

in early version oj a shipboard newspaper. This 1904 ^Cunard Bulletin , while a 
commendable achievement at the time, reflects the strictly limited rate at which 
nformation could be transmitted in those days. 
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Use these top quality links 
in your fine stereo sound chain . 




TURNTABLE 

The world-famous 
Connoisseur, BD2 integrated 
Transcription Unit lays a 

great foundation for top 
stereo sound. It comes 
complete with the Connoisseur 
SAU2, high-precision 
tonearm, inbuilt hydraulic 
cueing control placed 
conveniently at the front edge 
of the baseplate and 
stop/start switch. The BD2 is 
powered by a 14 pole 
synchronous motor driving 
a precision-ground rubber 
belt. The unit can be 
supplied ready to install or 
complete with wooden 
base and acrylic plastic cover. 
The Connoisseur BDl 
turntable, built to the same 
'no-compromise' specifications 
as the BD2, comes 
without tonearm and is 
fitted with a smaller 
mounting plate to permit the 
installation of any 
type of arm. This fine 
belt-drive unit is available 
ready to play or in easily 
assembled kit form at lower 
cost. 


ir 


TONEARM/CARTRIDGE. 

The renowned Grace 
G840 Tonearm offers 
design and construction in 
the highest class. 

Its ultra-lightweight headshell 
acepts all standard 
mounting cartridges and the 
arm is specially shaped 
and tapered for complete 
torsional and resonant 
stability. Full compensation 
for side thrust is 
incorporated and the arm 


moves with minimal friction 
on high-precision gimbal 
mountings. A 
calibrated rotary 
counterweight gives instant 
vernier adjustment of 
stylus pressure and an in-built 
oil damped lift makes 
cueing safe and positive. 
Grace F8L and F8C cartridges 
-‘-the musicians' choice. 


SPEAKER 

Choose from England's great 
Celestion range. Traditional 
quality and workmanship 
since 1921. 

Celestion "Ditton 120" 

measures only 17 x 7% x 8% 
inches, yet it has 
received wide acclaim. 

"It is possible to pay twice 
the price of the I20's, 
only to find that the sound is 
in many ways inferior. 

We found the tiny Celestion 
120 producing a 
measurable and quite useful 
signal as low as 30 Hz," 
says the Tape Recording 
magazine review. 

Celestion "Ditton 15" rates 
glowing reviews from 
authoritative critics. Hi-Fi 
Sound magazine says 
"I have no reservations 
whatever in thoroughly 
recommending this 
inches of enclosure." 
outstanding loudspeaker to 
all wishing to obtain 
large speaker sounds from a 
modest 21 x 9^ x 9'/4 

Celestion "Ditton 25" 
is the ultimate hi-fi speaker 
from this famous stable. 

Five drive units are used 
to cover the range from 20 Hz 
to 40 kHz. This ultra 
widesound spectrum and the 
extreme smoothness of 
response ensures a perfectly 
balanced reproduction of all 
sounds and transients. 


This unit measures 32 x 14 x II 
inches and has a power 
handling capacity of 50 watts 
Impedence is 4-8 ohms. 


•>J 

ELECTROSTATIC STEREO 

HEADPHONES 

Stax SR3/SRD5 are the 
world's finest. Many 
experts prefer listening to 
them than to the finest 
speakers. Frequency range 
from 30-25,000 Hz and 
maximum scund level of 115 
dB. The adaptor suits any 
amplifier of more than 
5W outputs at 4-16 ohms. 

INTERSTATE DEALERS 

VIC. 

Encel Electronics Pty. Ltd., 

431 Bridge Road. Richmond. 31 21. 

Tel. 42 3762. 

N.S.W. 

Encel Electronics Pty. Ltd., 

257 Clarence Street, Sydney. 2000. 

Tel. 29 4563, 29 4564. 


QLD. 


Stereo Supplies. 

100 Turbot Street, Brisbane, 4000. 


S.A. 

Challenge Recording Co., 

6 Gays Arcade, Adelaide. 5000. 

TAS. 

Audio Services, 72 Wilson Street, 
Burnle. 7320. 


Please send me full details on 


. Postcode ... 

PHONE . ID 160 


INTERDYN 


DISTRIBUTORS FOR AUSTRALIA 
INTERNATIONAL DYNAMICS 
(AGENCIES) PTY LTD 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


■\ 


Sleep analyser 

A sleep analyser developed for the US National Aeronautics and 
Space Administration by Dr James D. Frost of Baylor University 
College of Medicine, will be used as an experiment on board NASA's 
Skylab space vehicle, scheduled for flight in 1973. 

The quality of the sleep of an astronaut will be recorded continuously 
during his 28-day period in space using electro-encephalogram (EEG) 
and electro-occulogram (EOG) signals. By combining and evaluating 
the EEG and EOG signals, the sleep analyser provides a record of the 
“deepness", and hence the quality, of the sleep of the subject it analyses. 

The compact portable device has also been made available as a 
research device to US medical institutions. Three prototype models 
have been built by SCI Electronics Inc, Houston, under a royalty-free 
licensing agreement with NASA. 

One prototype model is being used by the University of South 
Carolina medical school in sleep research with patients suffering from 
burns. The Galveston medical branch of the University of Texas has 
used an aalyser to study the sleep characteristics of victiom of brain and 
head injuries. The third is being ussed on a 17,000ft mountain peak 
on the Alaskan-Canadian border to study the sleep of subjects living 
and working at this altitude. 

Mapping uncharted regions 

The Aero Service Division of Litton Industries, USA, is planning to 
use Side Looking Airborne Radar (SLAR) on survey and exploration 
flights in Australia and SE Asia. The equipment is at present being used 
to map uncharted jungle regions of South America. With the SLAR 
equipment installed aboard a high-altitude jetliner, Litton is carrying out 
an aerial search for natural resources over 80,000 square miles of the 
cloud covered Orinoco Basin in Venezuela and over 600,000 square 
miles of Brazil's Amazon Basin. The project is being conducted in 
association with the Goodyear Aerospace Corporation. 

Most of the areas in South America now being mapped are 
unmapped, poorly known, very sparsely populated, extensively cloud 
covered, and have defied conventional aerial photography mapping 
methods. However, SLAR penetrates dense cloud cover and, as it can 
operate in darkness, the program can proceed day and night. 

Litton’s airborne division in Australia is Canadian Aero Service Ltd, 
514 Miller Street, Cammeray, NSW 2062. (See also “Electronics 
Australia", June 1969, page 21 and March 1970, page 33.) 


Plans for rare eclipse 

Scientists from all over the world are planning to study a rare seven- 
minute total solar eclipse over Africa on June 30, 1973. The maximum 
possible duration of a total solar eclipse is about 7.5 minutes. The next 
closest approach to maximum will be an eclipse in the year 2186 when 
totality will last seven minutes and 29 seconds. Because of the 
exceptionally long duration of totality (over seven minutes in Mali. 
Algeria and Niger) and favourable viewing conditions (95% chance of 


Antenna test chamber 

This radio frequency anechoic chamber at the Sunnyvale, 
California, plant of Lockheed Missiles & Space Co, is used to test 
spacecraft microwave antennas and systems. The chamber, said 
to be the largest and most advanced in the USA, is lined with 
saw-tooth and wedge-shaped polyurethane foam to absorb 
signals which otherwise would reflect from the walls and 
interfere with test measurements. RF signals are transmitted in 
the chamber and received by a test antenna or other microwave 
system, one of which is shown mounted on a stanchion high 
above the floor. 


good weather), scientists are expected to gather at various sites along 
the eclipse path. 

The eclipse path will begin in north-eastern South America near 
sunrise, will cross the Atlantic and intercept the coast of Africa north of 
Nouakchott the capital of Mauritania. In a 4,600-mile arc, it will travel 
east, then south-east over Africa, crossing northern Mali, the southern 
tip of Algeria, central Niger and Chad, the northern tip of the Central 
African Republic, southern Sudan, northern Uganda and Kenya, and 
the extreme south of the Somali Republic. The moon’s shadow will leave 
the earth near sunset south of the Seychelle Islands in the Indian Ocean. 

The scientists will be required to travel, camp, maintain scientific 
equipment, and carry out their observations in some of the most rugged 
and isolated terrain in the world, with daily temperatures at about 
105°F. Although parts of the eclipse path are dry and practically 
cloudless, dust in the air could cut down visibility during the eclipse. 

TPNG broadcasting 

Acting on behalf of the Papua and New Guinea Posts and Telegraphs 
Department, the Australian Post Office has awarded Amalgamated 
Wireless (A’sia) Ltd a contract for additional HF broadcasting 
equipment. The latest contract, which covers eight 2KW transmitters, 
brings to 14 the number of these equipments supplied or on order. The 
latest equipment is to replace existing installations and to expand the 
broadcasting network in the territory controlled by the Department of 
Information and Extension Services. 

High frequency transmitters have been delivered for installation at 
Madang, Goroka, Lae, Mount Hagen, Kerema and Port Moresby. The 
eight now on order are for Popondetta, Kundiawa, Mendi and Kavieng. 
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AKAI ELECTRIC CO., LTD 

Ohta-ku, Tokyo. Japan 


enjoy sound 
the GXway 


AKAI 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St., Sydney, N.S.W. Tel: 61-9881/146 Burwood Rd., Hawthorn, VICTORIA Tel: 81-0574/399 Montague Rd. ( West End, Brisbane, QUEENSLAND Tel: 4-0171/8 
Arthur St.. Unley, S.A. Tel: 71-1162/597 Murray St., Perth, W.A. Tel: 65-5833 SONNY COHEN & SON: 20 Isa St., Fyshwick, A.C.T. Tel: 9-1551 P & M DISTRIBUTORS PTY. LTD.: 87A Brisbane St., 
Lauceston, Tasmania Tel: 2-5282 
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The “GX way” means using the AKAI- 
developed GX (glass and single crystal 
ferrite) Head, the first of its kind in the 
world. This GX Head is “dust free” and 
‘‘wear free” and guaranteed for highest 
quality sound for over 100 times the serv¬ 
ice life of conventional permalloy heads! 
This GX Head also produces a “focused 
field” which makes possible the record¬ 
ing of high frequency signals without 
distortion. 

Three of these superb GX Heads are 
incorporated in AKAI’sGX-220D Stereo 


Tape,i^eck. This deck also features such 
professional specs as automatic continu¬ 
ous reverse with sensing tape, manual 
reverse, 3 speeds, 3 motors including a 
hysteresis synchronous 3-speed motor for 
capstan drive and two 6-pole eddy-current 
outer-rotor motors for supply and take- 
up reel drive, automatic stop/shut off, 
instant pause control, sound-on-sound 
button, and Super Range Tape (SRT) 
button for use when using low noise 
tapes. The two 7-inch reels can be com¬ 
pletely covered with an optional plastic 
dust cover. 


To match the high performance of the 
GX-220D, the use of AKATs AA-5500 
Solid State Pre-Main Amplifier and 
SW-135 Hi-Fi Stereo Speaker System 
are recommended. 


Audio & Video 

























NASA aids medical research 

A NASA biomedical application team has helped researchers solve 
the problem of monitoring the blood pressure of patients to provide an 
early detection of physiological shock. If not detected early, shock is 
sometimes irreversible and could prove fatal. For some critically ill 
patients, repeated blood pressure checks using an arm cuff or a catheter 
inserted into a blood vessel prove impossible. 

In his search for another method, Dr Edward S. Hendeson, head of 
the US National Cancer Institute's leukemia service, submitted his 
problem to a NASA team. An engineer at NASA's Ames Research 
Centre suggested using an ear oximeter. 

An oximeter is a small sensor mounted in the ear. plus a small 
electronic package at the patient's bedside. The device measures the 
blood's oxygen content by noting red and infrared light absorption in 
blood circulating through the ear. Oximeter readings also provide a 
relative measurement of blood pressure. The onset of shock is 
accompanied by a reduction in both the amount of blood and the 
oxygen content of the blood flowing through the ear lobe. Changes 
detected by the oximeter set off an alarm, alerting medical personnel so 
that they can take prompt corrective action. 

Digital caliper 

During a recent trade mission to Australia, Optical Measuring Tools 
Ltd, UK, promoted a range of measuring tools including a new digital 
caliper. This is claimed to provide instant and accurate measurement in 
many applications, including stepped shaft grinding operations on 
cylindrical grinders. Designed to be fixed permanently to a machine, the 
caliper can be retracted for loading and unloading a workpiece, which 
(in certain cases) can be inspected while the machine is operating. A 
digital display provides fast, accurate read off variations in component 
diameter. 

The range of the measuring system can be varied by interchanging 
the .caliper's jaw pieces, each with a 76mm adjustment, to a maximum 
of 609mm. The company is represented in Australia by Aldus Machine 
Tools Pty Ltd, 183 Bouverie Street, Carlton, Vic 3053. 


Automatic message switching 



The RAAF base at Darwin, NT, has been supplied with an automatic 
message switching system incorporating advanced features. The system 
was designed by Control Data Australia Pty Ltd to meet an RAAF 
specification for a small scale system. The system is a dual one, based 
on two CDC 1700 computers with redundant disc files, controllers, data 
channel and communications equipment. This provides a means of 
maintaining traffic switching ability in the event of computer or 
peripheral equipment failure. 

The system was designed to maximise the abilities of a computer to 
perform switching functions which otherwise would require a large staff 
to perform manually. The operating software is able to handle 
automatically a large number of infrequently occurring situations as 
well as automatically correcting most of the inevitable errors caused by 
operators and the various transmission paths. Only when a message is 
corrupted in excess of very broad limits will the system reject the 
message for a manual operator to process. These and other measures 
have ensured that the staff required to supervise and operate the system 
is the same for both minimum and maximum load. The software design 
also provides for rapid insertion, when required, of additional 
procedures, formats and codes. 


RFI detector 



This portable, transistor VHF interference and noise measuring set, 
type 31 A, was produced by Eddystone Radio Lted lh the UK to a 
design by the British Post Office. The set can be used to detect and 
locate radio frequency interference (RFI) originating from sources such 
as electric motors, microwave ovens, radio equipment In industry, etc. 
Action can then be taken to suppress the interference to acceptable 
limits. (Eddystone Radio Ltd, a division of Marconi Communications 
Systems. Marconi House. Chelmsford, Essex. England.) 

Reducing telegraph errors 

A new telegraph error correcting system, costing no more than earlier 
generations, but with increased performance and facilities providing a 
tenfold increase in accuracy, has been introduced in the UK by Marconi 
Communication Systems. The system, designated Autospec II, employs 
high-speed microcircuits, and occupies half the space of earlier 
equipments. It will allow forward error correction to be effectively 
applied, for the first time, to telex circuits. 

The new Autospec system enables intelligible information to be 
passed across radio paths in all but the worst conditions of fading and 
interference, without the need to employ a return radio path to request a 
retransmission. Its main use will be in telegraph point-to-point and 
broadcast networks used, for example, in the transmission of 
meteorological reports from weather stations around the world. It will 
also accept cypher signals for operation within military systems, and 
an optional facility for voice frequency telegraphy can be built in. 

The equipment operates by recoding the normal, coded telegraph 
signals in such a way that most errors can be detected and then 
automatically corrected at the receiving end without the necessity of 
checking with the transmitting station over a return path. The Autospec 
II error correction is better than that of earlier equipments because the 
coding is spread over a much longer period to accommodate long-term 
fading and noise bursts. With earlier equipments, the correction was 
limited to short term fades or interference, and longer-term adverse 
conditions could make the signal unintelligible. 


Recorders to Hong Kong 

Plessey Electronics has scored a success in the competitive Asian 
electronics market by securing an order for the supply of a number of its 
CT80 professional cartridge recorders to Radio Hong Kong. Typical 
uses for the CT80 include station identification, pre-recorded weather 
forecasts, future program announcements, and similar information. 
Radio Hong Kong requires extensive pre recording facilities as it is a 
multilingulal station, broadcasting in several Chinese dialects as well as 
in English. In addition for part of the day separate programs are carried 
on AM and FM services. 


High power TV transmitter 

Television station WDCA-TV, Washington, DC. USA, has, since 
May 1971, been using what is claimed to be the world's most powerful 
TV transmitter. It radiates 220KW of power to give signals over 70 
miles radius and interstate into Pennsylvania, West Virginia, Maryland 
and South Virginia. The station is powered by a Westinghouse 
2000KVA secondary unit sub-station transformer. 
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WAVE GENERATOR ^ 
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GLAC/939BW 


TheN91 

SineaimS 


pai|§ 

\\kve Oscillator 

in the business! 
the B.\m 112 B 


■ 10Hz to 1MHz Sine & Square 

■ 25V RMS Sine Wave O/C 

■ 12.5V RMS into 60012 (250mW) 

■ 80db attenuator, 60012 impedance 

■ 0.2% distortion 100 Hz to 50KHz 

■ 3% output level over entire range ' 

■ 20V p-p Square Wave O/C 

■ lOOnSec rise and fall time 

■ 10,000-1 attenuator, 10012 impedance 

■ 2% -f 0.5Hz calibration 

■ 100% silicon solid state 
Simultaneous Sine & Square Waves, 

3% Synchronising Range. Operates 
into any load down to short circuit, 
0.02%/°C frequency stability^" half 
rack size. 

$150 -f- tax if applicable. 


Plus tax if applicable. F.O.B. FACTORY. 



B.W.D. ELECTRONICS PTY. LTD. 
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BWD EXPORT ACTION 
TO OVER 25 COUNTRIES 


DESIGNERS & MANUFACTURERS OF THE FINEST 
ELECTRONIC INSTRUMENTATION 
329-333 Burke Road, Gardiner, Victoria 3146 Phone 25 4425 
127 Blues Point Rd., Nth Sydney, N.S.W. 2060 Phone 929 7452 
SOUTH AUSTRALIA: A. J. Ferguson Pty. Ltd. Phone 51 6895 
WEST AUSTRALIA: Cairns Instrument Services Phone 23 3871 
QUEENSLAND: Warburton Franki (Bris.) Pty. Ltd. Phone 51 5121 
NEW ZEALAND: P. H. Rothschild, Lower Hutt Phone 63 581 
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Oil analysers for RAAF 


Sea water desalination plant 


The RAAF has ordered five Quantometer 
80 analysis systems, made by Applied 
Research Laboratories Ltd, UK. The 
instruments, which are direct-reading 
spectrometers, will be used to analyse the 
engine oil of jet aircraft. They will detect any 
metallic particles present in the oil as a result of 
wear of components, and determine the exact 
quantity of each metal. This shows the degree 
of wear, and indicates the components likely to 
be affected, a considerable time before failure 
occurs. The RAAF expects to reduce 
maintenance costs and ensure optimum 
availability of aircraft by using the 
spectrometers. 

Omega navigation 

Litton Industries has delivered to the US 
Navy the First of eight Omega radio 
transmitters that will eventually provide a 
worldwide, all-weather navigational network 
for ships and aircraft of all nations. It is 
expected that, with the aid of Omega, a ship or 
aircraft will be able to determine its position to 
within one or two miles. The first Omega 
transmitter will be installed at LaMoure, North 
Dakota, USA. Additional transmitters will be 
established in Australia, Japan, Hawaii, 
Trinidad, Norway, Argentina, and Reunion. 
The US government will provide the electronic 
equipment for all stations which will be 
operated by host nations. 

More colourful sunsets 

In the opinion of Dr Keith Bigg, senior 
research scientist at the csiro, sunsets could 
undergo a marked change once supersonic jet 
transports, such as the Concorde, come into 
service. Because the aircraft will fly at 
extremely high altitudes, the water vapour 
contained in their exhaust gases could cause a 
physical change in minute particles found in 
the upper atmosphere. At sunset the particles 
diffuse the sun’s rays to produce a purplish 
glow after the sun has set. If the particles 
undergo a chemical change, we could see more 
colourful sunsets and possibly a different 
coloured sky during the day, according to Dr 
Bigg. The particles have recently come under 
intense study by Dr Bigg, working with Dr 
Cedric Shorey of the electron microscope unit 
at Sydney University. 



A typical particle found in the upper 
atmosphere. This one is believed to be 
sulphuric acid, and was collected at a 
height of 105,000ft over Australia. In the 
photograph it is about 12,500 times 
normal size. 


The British Water Resources Board and the 
UK Atomic Energy Authority have been 
authorised to spend over $4 million on the 
construction and operation of a sea water 
desalination plant near Ipswich, Suffolk. A two- 
year program of research and development is 
involved. If a satifactory quality of water is 
produced, the plant will desalt water from the 
Deben Estuary to augment Ipswich’s water 


Diagram of the freeze desalination process. 


New NEC factory 

The Japanese company, Nippon Electric Co 
(NEC) has opened a factory in Australia. NEC 
has already made a considerable contribution 
towards the development of the Australian 
trunk line systems. It has supplied equipment 
for the Brisbane-Cairns and the Townsville- 
Mount Isa links, and is currently engaged on 
extending the system from Mount Isa to 
Darwin. It is understood that a large quantity 
of the equipment for the Darwin link will be 
made in the new factory. (NEC Australia Pty 
Ltd, 649-655 Springvale Road, Mulgrave, Vic 
3170.) 


Turana flight 

The First successful flight trial of Turana, a 
high-'speed pilotless target drone, took place at 
Woomera in August. Especially designed for 
training RAN personnel to cope with low-level 
missile attacks, the Turana drone is an all- 
Australian concept developed from the highly 
successful Ikara anti-submarine guided- 
weapon system. During a 19-minute flight, the 
small aircraft reached a height of 10,000ft and 
a speed of over 450 mph, and carried out a 
number of complex manoeuvres under radio 
command from the range centre. First 
production deliveries to the RAN are 
scheduled for the latter half of 1972. 


Quiet — STOL program 

Major US airframe manufacturers have 
been asked by NASA to submit proposals by 
October 15 for the design and fabrication of 
two experimental transport-type jet STOL 
(Short Take-Off and Landing) research 
airplanes incorporating the principles of 
propulsive lift. Propulsive lift involves use of 
the aircraft’s propulsion system to produce lift 


supplies. The plant is expected to produce 
about 1 million gallons of water a day. 

The plant will use the freeze desalination 
process, based on the fact that salt-free ice can 
be formed from sea water. By pumping liquid 
butane into a vessel of brine, ice crystals can be 
made to grow. These can later be separated 
from the sea water, washed and then melted to 
produce water virtually free from salt. 

Secondary 

Compressor 


in addition to the normal aerodynamic lift 
provided by airflow over wings and flaps. The 
aircraft will be used in a NASA flight research 
program intended to provide the technological 
data and experience for developing 
environmentally acceptable, economical and 
safe fan-jet STOL transport systems. 

Recorders for fire brigade 

The Melbourne Fire Brigade’s radio 
communication centre is to be equipped with a 
10-channel logging recorder system from 
Plessey Electronics. The brigade plans to use 
the system to log all radio traffic, and will 
retain tapes permanently for possible disaster 
analysis and insurance claims. Two recorders 
will be installed, one in service and one op 
standby. Both recorders will be able to log 
simultaneously in the event of a crisis or 
disaster. The actual time of an event will be 
pinpointed by automatically recorded verbal 
time announcements. 

International symposium 

The Polytechnic Institute of Brooklyn will 
hold the 22nd in its series of annual 
international symposia on April 4-6, 1972 in 
New York City, USA. The topic will be 
“Computer Communications, Networks and 
Teletraffic”. A primary objective is to attempt 
to place in perspective the fundamental 
theories associated with the study of computer 
communications networks. Applications of 
these theories to the analysis and design of 
message switching networks, store and forward 
systems, communication nets and traffic 
models, will be among the main themes of the 
symposium. 

Further information may be obtained from 
the MRI Symposium Committee, Polytechnic 
Institute of Brooklyn, 333 Jay Street, 
Brooklyn, NY 11201, USA. ® 
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Build this Valve 
Triplet for 432MHz 


by JAMIESON ROWE 


This is the second of two articles written to help dispel the belief that 
elaborate equipment is required to begin transmitting on the 
432MHz amateur band. It describes a simple valve-type tripler 
using a UHF twin tetrode. 


Like the tripler unit described in the first 
article last month, the unit to be described is 
designed to take the output from an existing 
144MHz “two metre” amateur transmitter, 
and produce from it a useful signal in the 
432MHz or “70 centimetre” band. As before it 
does this “frequency tripling” operation 
essentially by distorting the input signal fed 
into it, to generate harmonics, and then 
selecting the third harmonic while rejecting all 
others. 

But whereas the first unit employed a 
varactor diode to perform the basic signal 
distortion and harmonic generation, this design 
uses instead a UHF twin-tetrode valve. The 
valve actually used is the Philips type 
QQE03/20A, or its American equivalent the 
Amperex type 6252. 

The QQE03/20A is a high-performance 
valve consisting of two planar-type beam 
tetrodes in a common envelope. It is rated to 
dissipate up to 10 watts at each anode, and 
designed for use at frequencies up to 600MHz. 
Used as a 144-432MHz tripler, and relying 
upon natural cooling rather than forced 
cooling, it can deliver up to 6 watts of RF into 
a load. 

The design of the tripler is an adaptation of a 
circuit and brief details were given by G8ARV 
in the July 1969 issue of the RSGB journal 
“Radio Communication”. It uses a single 
QQE03/20A, in a straightforward push-pull 
tripler configuration. 

As may be seen from the circuit, the 
144MHz drive signal is fed to LI, a one-turn 
link coupled to the grid coil L2. The trimmer 


and fixed capacitor in series with LI allow it to 
be resonated for maximum power absorption. 
L2 is tuned also to ensure maximum signal 
voltage swing at the valve grids. 

From the centre-tap of L2 a 68K 1W re¬ 
sistor is taken to ground. This resistor is used 
to generate the -170V grid bias necessary for 
the valve to function efficiently as a tripler. The 
bias is generated across the resistor as the 
result of current flow into each grid on signal 
peaks. The 47 ohm resistor connected in series 
with the “earthy” end of the 68K resistor is 
used to allow monitoring the grid current by 
means of a small 0-lmA meter. As the grid 
current is proportional to the 144MHz drive, 
the meter may thus be used as an indicator 
when adjusting the 144MHz transmitter for 
maximum drive, correct tuning, etc. 

The anode circuit of the valve is resonated at 
approximately 432MHz in order to select the 
desired third harmonic energy from the various 
components generated by the distortion 
process. To achieve sufficient rejection of 
unwanted components and to obtain maximum 
efficiency, the anode-tuned circuit should have 
a high Q. In the present unit this is achieved 
using an open two-conductor line L3, 
fashioned from 18G sheet brass. Together with 
the anode structure within the valve, L3 froms 
a section of line slightly less than one-quarter 
of a wavelength long. Final tuning to resonance 
is performed using a small 3-8pF ceramic NPO 
trimmer near the shorted end of L3. 

Output energy is coupled into the output 
circuit from L3 by means of L4, a coupling 
loop fashioned from 16G tinned copper wire. 


A 12.2pF variable capacitor is used to resonate 
L4 at the output frequency, and to compensate 
for any reactive components which may be 
presented at the output connector by the load- 
cable system. The capacitor thus functions as 
an “output peaking” control. 

To allow convenient adjustment of the 
various tuned circuits and to allow monitoring 
of the RF output from the tripler, a simple 
diode detector circuit is connected to the 
output. The 0-lmA meter may be switched to 
the output of the detector when not required 
for checking the valve grid current. 

The tripler unit does not have its own power 
supply, as it has been designed for use with 
existing power supply/modulator units. The 
power requirements are quite modest. The 
heater requirement is 6.3V at 1.3 amps, while 
the HT requirement is about 80-90mA at either 
250V or 300V, depending upon whether or not 
the unit is to be amplitude modulated. (For FM 
or CW, the HT may be 300V, but for AM it 
should be no higher than 250V without forced 
cooling.) 

The construction of the unit is very 
straightforward. It is based on a simple 
inverted-U chassis measuring 7*/4in x 2 ] /2in x 
3 3 /rin (W x H x D), attached to a panel 
measuring 7 , /2in x 5in. The panel has Vi-inch 
turnovers on each edge, so that the complete 
assembly may be fitted into one of our small 
instrument cases if desired. 

In accordance with the makers’ 
recommendations, the socket for the 
QQE03/20A valve is mounted below the 
chassis by about Vrin, so that the chassis 
effectively forms a continuation of the ground 
plane established within the valve by a circular 
shield plate. This ensures maximum electrical 
stability and allows a good flow of cooling air 
around the valve envelope. (The clearance hole 
in the chassis is 2-inches in diameter.) 

As may be seen from the photographs, a 



432MHz TRIPLE 



LI: IT 16 B&S TINNED COPPER WIRE. 

WOUND ON 1/2" DIA MANDREL 

L2: 4T 16 B&S TINNED COPPER WIRE. 

WOUND OVER APPROX I" ON 1/2" DIA MANDREL 

RFCI: 9T 24 B&S ENAMELLED. WOUND ON I00K IW RESISTOR 


At left is a view of the front of the tripler, showing its few 
controls. Above are the details of the coils. 
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At right is a view of the of the output 
wiring, above the chassis . 


major portion of the tripler circuitry is 
mounted beneath the chassis. Most of the 
components are directly wired to the lugs of 
the valve socket, or to one of two 5-lug 
tagstrips on either side of the socket. The 
tagstrip nearest the adjacent end of the chassis 
supports the grid bias components and the 
144MHz input coupling circuit (LI and its 
resonating capacitors), while that on the other 
side of the socket supports the 10K screen 
dropping resistor. 

Note that pins 4 and 5 of the valve socket, 
corresponding to the cathode and heater centre- 
tap of the v^ve, are taken to the chassis via 
short strips of 18G sheet brass, 14-in wide. This 
is to ensure a low-inductance path, desirable 
for stability and maximum efficiency. 

Above the chassis, the only circuitry 
consists of the anode line L3, the anode RF 
choke, the output coupling link L4 and its 
associated output peaking capacitor, the 
output connector and the output level detector 
circuit. The anode RF choke consists of nine 
turns of approximately 22 B&S enamelled wire 
wound on the body of a high value 1W resistor 
— we used a 100K unit. The choke is wired 
directly between the end of L3 and the .OOluF 
HT bypass feedthrough mounted on the 
chassis. 

Line L3 is supported at its shorted or “cold” 
end by means of a tapped insulating spacer 
1 ‘Ain long. The “hot” ends of the line strips are 
clamped to the anode pins of the valve, using 
short 8BA or similar screws. The 3-8pF tuning 
trimmer is mounted on one of the line strips, in 
a suitable 3/16-in square hole, with its pigtail 
soldered to the other strip. Full details of L3 
and the other coils are shown in the diagram. 

In passing it may be noted that certain other 
designs for 432MHz triplers and amplifiers 
using the QQE03/20A have used a different 
construction for the anode line — for example, 
a line made from small-diameter circular 
tubing. This was in fact the construction used 
in the design from which the present unit was 
adapted. However the author has found from 
experience that the line shown in the 
photographs and the diagram gives 
significantly higher efficiency. This form of 
construction is therefore strongly 
recommended. 

There is a definite reason for the mounting 
of all of the 432MHz output wiring of the 
tripler above the chassis, where it is isolated 
from the remaining wiring. This is to ensure 
that when the unit is mounted inside a small 
instrument case, the space above the chassis 
forms a self-contained output compartment to 
confine the strong fields associated with L3. 




432MHz VALVE TRIPLER 

The complete circuit for the tripler, showing its extreme simplicity. 


PARTS LIST 


imuiiiiiiiiiiiiiimimiiiiiiiiiiiiimiiiiiiiiiimiiiimmmiiimiiiiiiiiiiiiiiiiiiiitiiimiiiiiiiiiiiiiiiuimiiiiiiimimiiiiiiiiiiiMiiiiiiiiiuiiiuiiii 


1 Instrument case, 714in x Sin x 4in (W 
x H x D) — optional. 

1 Chassis, 714in x 214in x 3V4in 
1 Panel, 714in x 5in, with turnover lip on 
all edges 

1 QQE03/20A or 6252 valve 
1 Ceramic socket to suit (type B7A) 

1 1mA/100 ohm meter movement, type 
VP4A or similar 
1 Slider switch, SPDT 

1 0A91 or similar diode 

2 Co-axial connectors 

1 4-pin miniature chassis mounting 
plug 

RESISTORS 

1 x 47 ohm 14watt, 1 x IK 14watt, 1 x 
10K1W, 1 X68K1W 


CAPACITORS 
1 1.2pF NPO disc ceramic 

1 2 7pF NPO disc cera mic 

2 5-30pF mica compression trimmer 

1 3-8pF NPO tubular ceramic 
trimmer (Plessey Ducon type CTS/1 or 
similar) 

3 .OOluF disc ceramic 

2 .OOluF ceramic feedthrough 

1 12.2pF air variable (Polar type 
C8/04/6/. 045 or similar) 

MISCELLANEOUS 

Scrap of 18G sheet brass for tuned line, 
etc; 16G tinned copper wire for coils; 2 x 
5-lug tagstrips; 1 x 3-lug miniature 
tagstrip; screws, nuts, hookup wire, 
solder, etc 


As part of this plan, the meter used to 
monitor grid drive and output is mounted on 
the lower right-hand corner of the panel, so 
that its body is beneath the chassis in a 
relatively field-free position. This simple 
measure ensures that the meter operation is not 
upset by the presence of high RF fields, and 
also that when the unit is enclosed in a case 
there is minimal radiation via the meter. The 
mounting position of the meter is admittedly a 
trifle unorthodox, but in practice is not at all 
inconvenient from the point of view of 
measurement. 

The slider switch used to select the meter 
function is mounted on the lower left-hand side 
of the panel, immediately in front of the valve 
socket. The DC signal from the output level 
detector circuit is taken beneath the chassis via 
a .OOluF feedthrough capacitor, and thence to 
the meter switch via a length of hookup wire. A 
.OOluF disc ceramic is connected directly 
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HARFEDALE 


Wharfedale... 
sound for all seasons 


! 


Simon GrayPty. Ltd., 

28 Elizabeth Street, Melbourne, 3000 
Please send me all the facts about the 
Wharfedale Triton . . . and the name 
of my nearest Simon Gray dealer. 

NAME . 

ADDRESS. 


Introducing the 
most effective compact 
speaker system ever... 

THE NEW 
3-WAY 

WHARFEDALE 

TRITON! 


There’s no doubt — with three scientifically 
matched speakers the new Wharfedale Triton 
outclasses most other speakers twice the size 
and many twice the price. In the Triton an 
8" bass unit is complemented by a 5" mid¬ 
range speaker and a T tweeter; these specially 
designed and matched speakers offer restraint- 
free bass response , smooth middle frequencies 
with outstanding “ presence ” and high fre¬ 
quency performance which adds the final touch 
to a very satisfying compact speaker system. 

Examine the specifications of the Wharfedale 
Triton closely. See how much more the 
Triton offers in terms of musical promise. 
iThen pay a visit to your nearest Simon Gray 
dealer and listen. You’ll be agreeably sur¬ 


prised; furthermore, as you listen, you will 
become more and more aware of Triton’s 
fatigue free sound. This is quality you can 
listen to hour after hour — quality that’s 
almost impossible to find in compact speaker 
systems. Wharfedale . . . truly sound for all 
seasons! 

SPECIFICATIONS: Size: 21 x 9f x 9". 
Frequency response: 55-20,000 Hz. 
Speaker complement: 8" bass unit, 5" 
mid-range reproducer, 1" tweeter. Cross¬ 
over: 7 elements, 3 way. Impedance: 4-8 
ohms. Power handling capacity — 18 
watts R.M.S. Finishes: Oiled teak or 
polished walnut. Recommended list 
price: $159. *sg-wt-87T 


Australian National Distributors: 


Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Telex: 31904 
Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* 

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 
Adelaide Office: 301 South Terrace, Adelaide S.A. Tel. 23 6219 

mm 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington Street, Perth. Tel. 21 7861 
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A close-up of the 144 MHz input wiring 
of the tripler, showing the insulated 1- 
turn link L1 f its resonating trimmer and 
the bypassed 47 ohm grid resistor. 


second or fourth harmonic without realising it. 
The VHF Wavemeter described by the author 
in the August 1971 issue is quite suitable for 
this purpose. 

When adjusting the output circuits, the 
output of the tripler should ideally be fed into a 
non-reactive dummy load of the correct 
impedance, such as that in the author’s “VHF 
Powermatch” unit of February 1971. However 
a 12V/4W automotive taillight lamp makes a 
quite satisfactory substitute, if mounted on the 
end of a short length of co-axial cable fitted 
with the appropriate connector. 

After being peaked up, the tripler should 
deliver at least four watts of RF into a 
reasonably matched load. There should be 
more than enough, for example to light the 
12V/4W lamp to full brilliance. And when fed 
into a reasonable aerial, quite sufficient for 
reliable contacts over modest distances! 

If more power is required, it would of course 
be possible to feed the output of the unit into 
another QQEO3/20A as a straight amplifier. 
This would give an output of about 14 watts 
for FM or CW or about 12W for AM, 
assuming that the final amplifier would be 
modulated, and not the tripler. (£ 


WALKIE TALKIE UNITS 
PONY 100 MW output range: 

City V4 to 1 mile 
Over water 2-10 miles. 
Complete with battery, 
battery indicator, earpiece. 

SPECIALS 

DESOLDERING TOOLS. .. $ 5.95 

2N 3055 TRANSISTORS .. S 1.66 

S.T.C. 20 watt RMS Modular AMP . $28.05 

TECH. 20,000 ohm/volt Multimeter _ $10.81 

AMATEUR CALL BOOKS ........... .95c 

7 " x 5" 8 ohm SPEAKER . $ 4.50 

DELUXE STEREO HEADPHONES with 

slider volume control ..-. $10.83 

F.C.L. 101 IC's . $ 1.95 

INNERBOND- FIBREGLASS BOARDS 

Indoor TV Aerials (Spiral type) . $ 1.30 

12 VOLT SIREN . $12.50 

20 PROJECT ELECTRONIC KIT . $16.70 

HI-IMPEDANCE DYNAMIC MICRO¬ 
PHONES .-. $ 7.65 

EXPO HI-FI EQUIPMENT 

El000 10 watt R.M.S .... $54.00 

KA 330 20 watt R.M.S. ., . $69.00 

TA 3100 25 watt R.M.S. $79.00 

GARRARD 418A CHANGER including 
cover and base . $65.00 

DICK SMITH 
WHOLESALE PTY. LTD. 

10 Atchison Street, 

St. Leonards. N.S.W. 2065 
Phone 43 1414.4397739 


Trap 






Open Saturday Morning 
Angle Parking at rear. 
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This underchassis view of the tripler gives a good idea of the lead and parts 
placement for the input and power supply wiring. Note the brass strip used for 
earthing the cathode and heater tap. 


across the meter terminals to ensure that the 
readings are not affected by any residual RF. 

The diode and 1.2pF coupling capacitor of 
the output level detector are supported by a 
miniature 3-lug tagstrip attached to the rear of 
the panel by one of the output connector 
mounting screws. The IK series 
isolating/multiplier resistor connects directly 
from the tagstrip to the feedthrough capacitor 
mounted on the chassis immediately beneath. 

The construction of the unit should be fairly 
clear from the foregoing description, and from 
the photographs. 

When the unit is completed, it should be 
adjusted as follows. The first adjustments are 
to set the input circuits for resonance, to 
provide optimum drive. This should be done 
with only the 6.3V heater supply fed to the 
tripler — ie, the HT should not be applied 
until the adjustments are completed. 

Set the meter switch to the “drive” position, 
and then turn on the 144MHz transmitter 
connected to the input of the tripler. When the 
transmitter is peaked up, the tripler meter 
should begin to show a reading indicating that 
grid current has commenced to flow. The 5- 
30pF trimmers tuning LI and L2 should then 
be adjusted for a peak in the meter reading, 
and this peak should ultimately reach at least 
0.8 on the meter scale, indicating about 2.8mA 
of grid current. 

The turns of L2 may need to be compressed 
or stretched apart slightly to achieve a peak 
within the useful range of the grid trimmer. The 
coupling between LI and L2 may also need to 
be adjusted to achieve maximum grid current, 
by moving LI either further into or out of the 
centre of L2 than its initial position. 

If the required value of grid current cannot 
be achieved, there may not be sufficient drive 
power available from the 144MHz transmitter. 
Only about 5 watts is required, however, so 
that this should not be a problem except with 
the very simplest types of transmitter. 

With the drive circuits adjusted, the HT 
may now be connected, and the output circuits 
adjusted. These may be adjusted simply for a 
peak in output, using the inbuilt meter as a 
guide (switched to the “output” position). 
However it is a good idea if a VHF wavemeter 
is available to make sure that L3 is in fact 
being tuned to the third harmonic, as otherwise 
it is possible to adjust the output circuit to the 


$ 19.95 

EACH 


DICK SMITH 


THE 

ELECTRONIC 

NUT 

Low overhead means low 
prices—ours is only 9'2"H 
Fully P.M.G. 

Approved. 























Sound Effects Synthesiser for 


Most people prefer to buy rather than build an electronic organ these days. 
However, once having bought the organ, there is usually plenty of scope for the 
enthusiast to provide additional circuits to extend the range of facilities available 
to him when performing. The following article is the first in a series giving the 
essential information to construct 10 separate percussion and sound effects 
generators. 

ABOUT THESE ARTICLES: 


This article by F. C. Judd on a Sound Effects Synthesiser is reproduced by special 
arrangement with "Practical Wireless”. An editorial note indicates that all the 
circuits have been thoroughly checked out and that the prototype was demonstrated 
at last year’s International Audio and Music Fair at Olympia. 

The circuits have not been duplicated in our own laboratory and we are not in a 
position to answer technical questions about their operation. However, the circuits 
should provide an excellent starting point for readers who wish to experiment with 
sound effects circuits for use with electronic organs or in music group situations. 

There are references in the text and parts list to components which are available 
to constructors in the British Isles. Australian constructors could undoubtedly import 
these components but they would have to make their own arrangements about 
ordering, payment, freight, possible duty, etc. In most cases it will be simpler to 
determine by experiment suitable alternatives from local sources. 
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10 way organ key switch assembly 


Switch banks along here 


Dimensions A" B"C" 

(See text) 

Base of Conti I box Type G 



6 BA-4 C/sunk screws 
and nuts 




(a) 


«r 



v 

16SWG. 
Aluminium 
circuit board 
assembly plate 
(raised 1' from 
base) 8 


Key moves 
this way 


-All circuit boards 
except N°1 & ,M°12 
fit around switch 
banks 



Screw heads C/sunk 
Circuit board assembly plate 


1 Standoff pillars 



Figure 1. The layout for the circuit board sub-chassis, controls, power supply and key 
switch assembly. 

38 ELECTRONICS Australia, October, 1971 


The giant cinema organs, now regarded 
somewhat as a novelty, usually were equipped 
to produce not only the sounds of percussion 
instruments but sound effects as well. 

Percussion sounds were usually derived 
from mechanically operated snare drums, 
cymbals, triangle, castanets and woodblock 
and even a bass drum and temple blocks, etc. 

Sound effects were produced by mechanical 
and/or wind-operated devices and included 
many sounds that could be used to enhance 
particular kinds of music; train whistles for 
instance for tunes about trains and motor car 
horns for tunes about motoring. The full range 
usually consisted of bells, chimes, gongs, a 
ship’s siren, klaxon horns, the sound of the sea, 
bird whistles, etc. 

Since the modern electronic organ became 
popular, particularly for home use, a wide 
range of electronic percussion rhythm units 
have become available and many organ 
manufacturers now build such units into the 
organ. 

Whilst these imitate the various percussion 
instruments, most do so in continuous rhythm 
patterns. Some will produce individual sounds 
like a snare drum roll or a single cymbal crash 
at the touch of a button but the writer does not 
know of any that will produce specific sound 
effects. 

Some organ manufacturers, however, are 
now incorporating special units to produce not 
only individual percussion sounds but sound 
effects as well. At present such facilities are 
being included only in some of the largest and 
most expensive electronic concert organs. 

The electronic percussion and sound effects 
synthesiser to be described in this article has 
been designed for organists who require a 
compact unit that will produce a useful range 
of individual sounds and can be used with any 
external amplifier and loudspeaker or even the 
organ main amplifier. 

The completed unit, if constructed to the 
dimensions given, will fit underneath the lower 
manual at the from of an organ in such a way 
that the unit tabs are uppermost and within 
easy reach. 

The synthesiser does not play rhythms on its 
own but rhythmic snare drum rolls can be 
produced and the castanets can be sounded in 
rhythmic patterns simply by pressing the 
appropriate buttons rhythmically. 

All single sounds, ie, the triangle, cymbal 
crash, train whistle, ship's siren, taxi horn, 
wood block and bell chime are produced once 
only when their respective buttons are pressed. 

The sound of sea or surf on the beach can 
be produced continuously by pressing the 
button which locks on. The signal stops when 
the button is pressed again. 

All the sounds are routed through a mixing 
preamplifier and the output from this is taken 
via a volume control. The output signal level 
varies according to the sounds but averages 
about 500mVRMS. 

One or more sounds can be produced at the 




















































































Organs 


same time as each has its own generating 
circuit. For example, the “surf on the beach” 
sound can be run continuously for desert island 
type music and the ship’s siren sounded as and 
when required. 

The sounds and effects that the complete 
synthesiser will produce are as follows: — 

No 1 Castanets (repeating) 

No 2 Crash cymbal (single) 

No 3 Snare drum (repeating or roll effect) 
No 4 Triangle (single) 

No 5 Wood block (tap box) (single) 

No 6 Taxi horn (honk typeXsingle) 

No 7 Train whistle (English steam type) 
(single) 

No 8 Chime (deep grandfather clock type) 
(single) 

No 9 Ship’s siren (low pitched) (single) 

No 10 Sea (sound of surf on beach) 
(continuous as desired) 

There are altogether 12 circuit boards 
including the mixing preamplifier. The snare 
drum circuit requires two circuit boards; each 
of the others can be accommodated on a single 
board. 

As a complete circuit for the entire unit 
could not be printed within the page area of 
this magazine, each of the circuits for the 
sound generators, the mixing pre amplifier and 
power supply will be given separately. 

It is worth noting that any of the sound 
generator circuits can be constructed and used 
individually as each provides more than 
lOOmV signal output. Each circuit can 
therefore be constructed and tested before 
being incorporated into the complete unit. 
CONSTRUCTION: Before going on to 
describe the construction and circuitry, etc, the 
writer feels bound to point out that an audio 
signal generator and oscilloscope are essential 
for checking that the various circuits function 
correctly and that a good quality amplifier and 
loudspeaker are necessary for accurate and 
reasonably lifelike reproduction. 

The prototype unit, as shown in the 
photograph, was built into a commercial case 
with overall dimensions 13 Vi x 6 Vi x 3 '/ 2 in. 

The layout for the circuit board sub-chassis 
which controls power supply and key switch 
assembly, etc, is shown in figure 1. Note that 
the key switch assembly and circuit boards are 
mounted on what is effectively the top of the 
case so that when the unit is finished and 
turned right way up, the pushbuttons are at the 
top (see photos). 

No dimensions have been given for the 
location of the key switch assembly as these 
may depend on whether the commercial case 
or a home made case is used. If the 
commercial case is used the “A” dimension as 
in figure la should be I'Ain, and the “B” 
dimension according to the fixing holes on the 
key switch frame. The “C” dimension should 
be such that the inner edges of the push¬ 
buttons are just inside the lip of the base of the 
box, ie, projecting inwards by about 1/16in. 



by F. C. Judd 


ABOVE: External view of the completed sound synthesiser. BELOW: Block schematic, 
showing how the various sound generators are interconnected. 


CASTANETS 


CRASH CYMBAL 


DRUM ROLL 


TRIANGLE 


TAP BLOCK (CLAVE) 


TAXI HORN 
(HONK TYPE) 


STEAM ENGINE 
WHISTLE 


CHIME * GONG 


SHIPS SIREN 


SURF 

(SEA ON THE BEACH) 
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AMPLIFIER/TAPE DECK 



This integrated Stereo Amplifier assures superior sound even at low frequencies. 
Output of 30 watts RMS per channel for wide dynamic range with very low dis¬ 
tortion. Can be used separately as a pre-amplifier or power amplifier for use with 
other external stereo equipment or in a multichannel system. Very advanced 
controls, too. 

SPECIFICATIONS: POWER AMPLIFIER SECTION—Power output: max. power, 150w both 
channels. Rated 30w per channel RMS. Harmonic distortion: less than 0.2% at rated 
output (20 Hz-20kHz). Intermodulation distortion: (60 Hz:7 kHz - 4:1): less than 
0.2% at rated output. Power band width: 10 Hz-50 kHz (1HF). 20 Hz-20 kHz at rated 
output. Freq. response: 15 Hz-300 kHz ±2 dB. Signal-to-noise ratio: better than 
90 dB. Damping factor: better than 70 (8 ohms). PRE-AMPLIFIER SECTION— 
Inputs: PHONO-l, PH0N0-2. TUNER, REC/PB, TAPE, AUX-1, AUX-2, AUX-3. REC OUT, 
PRE-OUT, REC/PB. Harmonic distortion: (at 1 kHz) TUNER, AUX-1, AUX-2, TAPE—less 
than 0.05% at rated output. Freq. response: TUNER, TAPE, REC/PB, AUX-1, AUX-2, 
AUX-3—iO Hz-100 kHz ±2 dB. PHONO-l, PHONO-2, R1AA equalization curve ±0.5 dB. 
Signal-to-noise ratio: PHONO-l, PHONO-2 better than 70 dB (1.2 mV). TUNER, TAPE, 
REC/PB, AUX-1, AUX-2, AUX-3 -90 dB (150 mV). Dimensions: 16 5 /i (W) x 5'Yu (H) 
x 12 5 /s (D). Weight: 17 lb. 1 oz. 


Here’s a new functional angle on tape decks — 
Sony’s latest — TC-366! Unique slant front gives 
easier operation — vertically or (changed around) 
horizontally. Professional 3-head system for play¬ 
back, recording and erase. Auto, shut off. Servo 
control tape transport reduces flutter and wow and 
ensures incredibly smooth and steady reel drive 
with optimum tape tension. Mixing facility. Tape 
selector. Easy threading. Two metres. Low distor¬ 
tion pre amp. The superior sound quality of TC-366 
mates beautifully with Sony’s latest stereo ampli¬ 
fier — TA-1144 — a compact masterpiece of 
design excellence. 


combinations 


TA-1144 Amplifier 


slanted horizontally 
or vertically 
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To: Jacoby Kempthorne Pty. Ltd., 469-475 Kent Street, Sydney, 
N.S.W. 2000. 

Please send me information on the Sony TA-1144 Amplifier and the 
TC-366 Tape Deck. 


NAME. 

ADDRESS. 

.JMS/25-71 EA471 
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Distributed by: 


JACOBY E3 

KEMPTHORNE 


• Sydney: 26 2651 • Melbourne: 329 6866 • Adelaide: 53 6117 • 
Brisbane: 21 0586 • Perth: 28 5725 • Launceston: 25 322. Agents: 
Canberra: 47 9010 • Newcastle: 61 4991 • Port Kembla: 84 8022 
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The method of mounting the key switch 
assembly is shown in figure lb and details for 
the front panel drilling and the cut out for the 
key switch assembly are shown in figure 1c. 
EDITORIAL NOTE: A suitable switch bank 
can be made up from C & K sub-miniature 
switches. These are distributed in Australia by 
Plessey Ducon Pty Ltd, Professional 
Components Unit, Christina Rd, Villawood, 
NSW. They can be ordered direct on company 
order form, or obtained through normal trade 
outlets. The type with a J4 paddle would seem 
to be the most suitable, the paddle being 
approx 9/16in wide and 7/8in long. 

If two-way switches are used, the normal 
position would be tilted upwards and the 
operate position downwards. It may be 
desirable to mount the switches on a tilted plate 
to bring the normal tab position to level. 

In all, 10 switches will be required, seven 
single-pole, non-locking with normally open 
contacts; two single pole locking with normally 
open contacts; one single pole, locking, 
normally closed. 

The C & K switches mentioned earlier are 
changeover types and can be wired as required 
for normally open or normally closed. Thus, 
the basic requirement reduces to seven non¬ 
locking C & K type 7108/J4, and three locking 
switches, type 7101/J4. 

If colour coding is required, a possible 
arrangement would be to have the six 
“musical" effect tabs in grey and the four 
“sound" effect tabs in red. Thus, there would 
be four grey non-locking, three red non¬ 
locking, two grey locking, and one red locking. 

Price of the switches is likely to be 
something below $2 each, including tax. 

The positions of the circuit boards, as in the 
prototype, are shown in figure 2a. The space at 
the end, ie, to the right of the dividing screen, is 
reserved for the power supply components. 
These can be mounted on the dividing screen 
supplied with the case used. 

CIRCUIT DETAILS: The schematic diagram 
shows each of the circuits in block form and 
their final routing through the mixer output 
preamplifier. In general, each circuit consists of 
a basic tone oscillator, an envelope generator 
and a combined amplifier and voicing circuit. 
Some circuits also have white noise generators. 

It is well known that all sounds have their 
own particular pitch and tonal characteristics 
as well as attack and decay (envelope) 
characteristics. It is for this reason that some 
of the circuits may be seemingly complex. 

In addition, all the non-repeating sounds like 
the triangle, wood block, taxi horn and train 
whistles, etc, must be produced only once 
regardless of whether the pushbutton is simply 
depressed and instantly released or pressed and 
held down. 

Only the repeating sounds, ie, the snare 
drum and castanets, continue to sound whilst 
the key is held down. The keying circuits must 
not produce audible clicks and must restore 
instantly for a repetition of the sound. 

WHITE NOISE GENERATORS: Many 
sounds have a noise component and notable 
are those of a cymbal and the snare drum. 
Steam train whistles have a fairly strong noise 
content and so also does the sound of the sea 
rolling up on the beach. This noise may in 
some instances have a definite pitch and in 



ABOVE: Figure 2, showing the positioning of the circuit boards , and their sizes. 
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Background noise is substantially reduced with the EMI range of low-noise 
Compact Cassette tapes! Every popular length is available — C30 ... C60 
. .. C90 ... Cl20 ... for use in any Cassette Recorder. 


The C30 comes in a special postal pack — the others in standard size, 
transparent, hinged library cases for dust-free storage. And the specially 
designed reversible index card included provides for titling and easy 
reference. 

The EMI range of low-noise tapes give you professional standard record¬ 
ings. Choose low-noise EMItape in Compact Cassettes or reels. 



42 


ELECTRONICS Australia, Ocotber, 1971 






others no definable pitch. White noise has 
random frequency, amplitude and phase and 
sounds like escaping steam, but when filtered 
can be made to assume a definable pitch. 

The production of white noise is not difficult 
and so called “noisy” diodes will produce it, 
but only at very low amplitudes. To make any 
use of noisy diodes for the effects synthesiser 
would entail at least two amplifier stages just to 
build the noise up to a usable amplitude. 

The writer has, therefore, arranged with 
Scmitron Limited to produce and supply a 
special noise diode for the synthesiser circuit. 
This is known as “noise generator diode type 
ZU” and when connected in the circuit shown 
in figure 3 will produce not less than 50mV 
peak of white noise. Please note that the 
synthesiser circuits which have these noise 
generators will not operate with any other type 
of diode . 

EDITORIAL NOTE: We have found tnat a 
suitable substitute for the noise diode is the 
reverse biased base-emitter junction of an 
NPN silicon transistor such as BC 108 or 
TT801. The base is connected to the 68K 
resistor and the emitter to the 100K resistor. 
However, this latter resistor would need to 
be increased to 1 megohm. Typical BC 108s 
provide about 60mV of noise while typical 
TT80Is provide about lOOmV. 

The circuits will be dealt with and published 
in order as in the layout shown in figure 2, ie, 
Castanets No 1, Crash Cymbal No 2 and so 
on. 

CASTANETS — No 1: The circuit for 
castanets is shown in figure 4 and the layout 
and component wiring in figure 5. In this 
circuit . Trl and Tr2 are PNP transistors 
operated as a conventional multivibrator with a 
repetition frequency of approximately 15Hz. 
The repetition frequency can be adjusted by 
altering the value of R4 slightly one way or the 
other, but for realistic effect the frequency 
should be as near 15Hz as possible. 

The waveform from Trl and Tr2 is applied 
to the base circuit of Tr3, which is a phase shift 
oscillator, biased to cut-off. This is tuned to 
oscillate at around 1500Hz and when triggered 
by Trl, Tr2 produces the characteristic and 
slightly musical click of the castanets with a 
waveform like that shown in figure 10 
(Castanets circuit B). The triggering waveform 
for Trl/Tr2 is shown in figure 10 (Castanets 
circuit A). The small value output capacitor 
(C7200pF) and R14/R15 between them form 



The completed sound synthesiser with the cover removed . 



a combined voicing and attenuation network. 
The pitch of the castanet sound can be 
adjusted by slight variation of R10. The decay 
time, which is very short, can be adjusted by 
slight variation of R7. 

CRASH CYMBALS — No 2: This is shown 
in figure 6, and the layout for components and 
wiring is given in figure 7. This circuit employs 
a Semitron ZIJ noise diode (NDI) and two 
transistors Trl and Tr2. The noise generator 
runs continuously and the output signal at C4 



AEGIS 


★ Registered Trade Mark 


The Quality's wound in! 



Figure 5. Component layout of the castanet circuit board. 


V, 


Heavy duty air-cored honeycomb type 
Inductances for use in loudspeaker 
crossover networks and other applications 
requiring heavy duty low resistance coils. 

Large range of standard values 
from 0.5 mH —16.0 mH. 

Write for details and prices 
DISTRIBUTORS IN ALL STATES 

AEGIS PTY. LTD. 

347 DAREBIN RD., THORN BURY, VIC. 

3071 P.O. BOX 49. THORNBURY. VIC. 

3071 PHONE 49 1017 49 6792. 
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■*1 to2 secs ♦ 
Crash cymbal circuit 


(a) 


Junction 

R6/C4 



Repeat rate approx 20Hz 


(b) 


Output 

CIO 



Note. Noise signal ‘ 
^combined with 
' strike tone 300rnV pk 


Snare drum circuit 


Figure 10: Oscilloscope waveforms for the castenet, crash cymbal and snare drum 
circuits . 


Figure 9. The component layout of the 
snare drum circuit on the two boards. 


TRANSISTOR SERVICE 

All Japanese and 
local sets repaired 

including . . . 

Aristone Aurora Belair 
Berlin Crown Fujiya 
General Hitachi Kenco 
Mariner Mitsubishi Nanaola 
National Nivico Sanyo 
Sony Spica Standard 
Sharp Toshiba Yashica 

We do not sell spare parts 

PETER G. BROUGHTON 

211 George Street, Sydney. 
Tel. 27-5831 (3 lines) 


IMPROVE YOUR 
STEREO SYSTEM WITH THE 
NEW EMPIRE CARTRIDGE 



The Empire cartridge is the pulse of your 
entire music system. The new Empire 
cartridge* keeps every note “in true char¬ 
acter” from the lowest B of the contra- 
bassoon to the highest C of the piccolo. 
The Empire cartridge* has instinct. It can 
pick up a sound as low as 4Hz where the 
sense of feeling occurs before the sense 
of hearing, ar as high as 40,000 Hz, well 
beyond the normal range of hearing. The 
new Empire cartridge* makes your records 
come alive. The Empire cartridge* gives a 
frequency spectrum of 10 octaves. In¬ 
struments don’t waver. The only sound 
you hear is of exact depth and dimension 
of your recording. Made in USA. 

Sole Agents for Australia 
RECORDED MUSIC SALON 
11 Collins Street, TRUE FIDELITY 
MELBOURNE C. Pinczewski 

VIC 3000 Tel: 63 6257 


is connected to the amplifier/voicing circuit, 
Tr2. This transistor is not connected to the 
supply and is therefore not conducting. 

When the key No 2 is depressed a pulse 
(figure 10 crash cymbal waveform A) is 
produced which immediately switches Trl so 
that C2 becomes charged to about two thirds 
of the supply potential. This allows Tr2 to 
conduct at a decaying rate lasting for about 
two seconds. The noise passed via Tr2 is 


filtered by the' inductor L to achieve a slightly 
definable pitch. 

The circuit should require little or no 
adjustment but the decay time can be modified 
by changing the value of C2; a larger 
capacitance for a longer decay time and vice 
versa. The output waveform is shown in figure 
10 (crash cymbal circuit C). 

The inductance L can be typically derived 
from the secondary winding of a transistor 
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PARTS LIST iiitiiijtiiiiiiiiiimiiimiiiiimmiiiiiimiiiiiiiiiiimi 

Cate 

Contil Mod-2 type G. West Hyde Developments 
Ltd, Ryefield Crescent, Northwood Hills, 
Northwood, Middlesex. 

Panel Controls 

Organ key switch assembly 10-way. Henry’s 
Radio Ltd, 356 Edgware Rd, London W2. 

Volume Control 10K log 
Toggle on/off switch 
Mains neon indicator, 240V 

Miscellaneous 

Plain Veroboard 0.15in matrix as figure 2. % x 
3 /sin aluminium angle (board supports). 16SWG 
aluminium (board assembly plate) as figure 1. 
Control knob for volume control 

CASTANETS CIRCUIT NO 1 
Transistors 

TR1, Tr2 OC41 

TR3 BC108 


Resistors 


R1 

3.9K 

R6 

10K 

R11 

100K 

R2 

6.8K 

R7 

120K 

R12 

IK 

R3 

10K 

R8 

1 M 

R13 

10K 

R4 

100K 

R9 

12K 

R14 

47K 

R5 

100K 

R10 

12K 

R15 

8.2K 


All 14W, 10% tolerance 


Capacitors 

Cl 0.02uF C4 2200pF C7 200pF 

C2 0.02uF C5 2200pF 

C3 0.1 uF C6 2200pF 

CRASH CYMBAL CIRCUIT NO 2 

Transistors 

TR1.TR2 BC108 

Diodes 

D1 OA5 

D2 OA81 

TypeZIJ (see below) Semitron Ltd. 

Inductor(L) 

Transformer type HR-033 Henry’s Radio Ltd 


Resistors 

R1 10K 

R5 

1.5M 

R9 

10K 

R2 470K 

R6 

680 ohms 

R10 

120K 

R3 47K 

R7 

120K 

R11 

10K 

R4 10K 

R8 

100K 

R12 

2.2K 

Capacitors 

Cl 1.5iF 

C4 

0.05uF 



C2 1.5uF 

C5 

0.05uF 



C3 0.1 uF 

C6 

1.5uF 




SNARE DRUM CIRCUIT NO 3 


Transistors 

TR1, TR2 2N2926 
TR3 BC108 


Diodes 

D1 OA5 

Noise Diode 

Type Zl J (see below) Semitron Ltd 

Inductor (L) 

Transformer type HR OL130 Henry’s Radio Ltd 

Resistors 


R1 

150K 

R6 

IK 

R11 

2.2K 

R2 

10K 

R7 

120K 

R12 

3.9K 

R3 

15K 

R8 

100K 

R13 

15K 

R4 

10K 

R9 

12K 



R5 

3.3K 

R10 

120K 



Capacitors 





Cl 

2.5uF 

C6 

2200pF 



C2 

0.25uF 

C7 

220pF 



C3 

1.5uF 

C8 

0.02uF 



C4 

IOuF 

C9 

1.5IF 



C5 

0.1 uF 

CIO 

1.5uF 500pF 




Pre-sets 

PR1.PR2 100K 

Noise Diodes 

Five special noise diodes type ZIJ are required 
for the complete synthesiser. These are available 
in quantities from 1 to 5 at 7/6 each plus post 
and packing, from Semitron Ltd, Crickdale, 
Wiltshire. 

.iiiiiiiiiiiiiiiiiiiiiiiimiimiiiiitimiiiiiiiiiiiiiimiiiimiiiiiiitmimiiiimimiiiiiiiiMiiiiii 

driver transformer, but any small transformer 
or choke winding (iron cored) of around 100 
ohms DC resistance should suffice. 

SNARE DRUM — No 3: This requires two 
circuit boards as in figure 9, which shows 
layout and wiring. The circuit is given in figure 
8 and is a little more complex than those so far 
dealt with. 


When a snare drum is struck two basic 
sounds are produced — (a) the strike tone of 
the drum stick on the drum head and (b) the 
noise of . the snare wires. This generator 
produces both these sounds and, like the 
castanet circuit, produces a continuous 
repetition of the sound whilst the key is held 
down. 

The transistors Trl and Tr2 between them 
form a multivibrator with a repetition rate of 
approximately 20Hz. The repetition rate can 
be set accurately by the pre-set PR1. The 
waveform from Trl/Tr2 triggers the 
amplifier/voicing circuit Tr3. This waveform 
is as shown in figure 10 (snare drum circuit A). 

When Tr3 conducts, noise from the 
generator ND1 is amplified and at the same 
time filtered by the inductor L and capacitor 
C8. However, Tr3 must be in a state of cut-off 
and this is achieved by the pre-set PR2. This 
should be adjusted until continuous noise from 
the amplifier output is just stopped. 

When the key No 3 is actuated, Tr3 
conducts at the repetition rate of Trl/Tr2 and 
would normally produce only bursts of noise 
(the snares). The strike tone is produced by 
ringing due to the inductor L which is further 
assisted by a small amount of feedback to 
sustain the ring. This is done by means of the 
capacitor C7 between the collector and base of 

(Continued on page 133) 


Readers are advised that we have revised our 
Information Service charges. See page 129. 


A NEW UNIQUE SERVICE FOR 
READERS OF ELECTRONICS AUSTRALIA 

DALTRONIC 

SUPPLIES 

9/67 Broome St., MAROUBRA, NSW. 
HOURS: Mon-Thurs, 7 pm-9pm 
All Saturday. 

All "Electronics Australia" kits available. 
Hi-Fi gear at discount prices. 

PHONE: 661 5212 
Mail Orders/Enquiries: 

PO Box 26 ST. PAULS, NSW 2031. 



Figure 8: The circuit of the snare drum synthesiser. 
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PARTI OF A 2-PART STORY 


by RALPH TENNY 


In its modem form as a linear microcircuit or “IC”, this versatile circuit module 
opens up many new^areas for the serious experimenter. This is the first of two 
articles which explain what it is, how it works, and how to put it to practical use. 


The operational amplifier (usually shortened 
to op amp) is actually nothing more than a 
direct coupled amplifier with very high gain 
and with external components connected to it 
to control its response characteristics. Though 
there was nothing new about the circuit, the 
term operational amplifier gained recognition 
in the early days of electronic computation 
when op amps were first used to perform 
certain mathematical operations. 

Today’s op amp (usually referring to an 
integrated circuit device) approaches in 
performance the elusive “ideal amplifier” 
which, if it existed, would have the following 
characteristics: 

1. Infinite gain; a very small change in input 
should produce an extremely large change in 
output. 

2. Zero output for zero input. 

3. Infinite input impedance; no power 
consumed from the driving source. 

4. Zero output impedance; output voltage 
should remain the same even if load resistance 
drops to near-zero. 

5. Infinite bandwidth; zero rise time. 

6. Insensitivity to either power supply or 
temperature variations. 

Although such an “ideal" amplifier has not 
yet been developed, modern semiconductor 
technology has produced an op amp whose 
characteristics come quite close to the perfect 
case. 

What’s in an Op Amp? A typical op amp. 
consists of three basic parts, as shown in figure 
1: A high-impedance differential amplifier that 
has low drift and wide bandwidth; a high-gain 
stage; and an output stage that isolates the gain 
stage from the external load and provides the 
actual power output. 

The conventional symbol for an op amp, 
together with the characteristics of a perfect 
amplifier are shown in figure 2. Note that both 


polarities of the supply voltage are used (with 
the common grounded). This is necessary for 
the op amp to be able to deliver both positive 
and negative (with respect to ground) signals at 
the output. 

The schematic of a basic differential 
amplifier is shown in figure 3. The currents to 
the emitter-coupled transistors (Q1 and Q2) 
are supplied by the constant-current source 
(Q3). The characteristics of the differential pair 
and the associated resistors are closely 
matched in the manufacturing process. If the 
two input voltages are either zero or are similar 
in level and polarity, the amplifier is balanced 
because the collector currents are equal. 
Therefore, a zero voltage difference exists 
between the two collectors. The sum of the 
emitter currents is always equal to the current 
supplied by the constant-current source so 
that, if one transistor draws more current, the 
other must take less. Thus if the input to one 
transistor causes it to draw more current, the 
current in the other decreases and the voltage 
difference between the two collectors changes 
in a differential manner. The differential swing 
is greater than the simple variation that can be 
obtained from only one transistor. 

To further understand the operation of the 
differential amplifier, consider the diagrams in 
figure 4. In A. a positive-going signal applied to 
the minus input produces a negative-going 
output. Thus the configuration at A is called an 
inverter and the minus input is called the 
inverting input. If the same signal is applied to 
the positive (non-inverting) input, the output is 
positive-going and the configuration is called a 


follower. Because no feedback is used in figure 
4, the amplifiers are operating “open loop” and 
a small input produces a large output. 

Actually, operational amplifiers are usually 
used with some form of feedback (closed loop) 
as shown in figure 5. In this inverter 
arrangement, feedback resistor R2 is 
connected from the output back to the 
inverting input to produce a signal which 
works against the input to reduce its effect. 
Resistor R1 isolates the inverting input from 
the signal source and represents the circuit’s 
input resistance. The non-inverting input is 
grounded in this case. 

Assume that a 1-volt signal is applied to Rl. 
Due to the high input impedance of the op 
amp, essentially no current will flow into the 
input terminal (also called the summing 
junction), and there is a zero voltage drop 
between the two input terminals. The summing 
junction remains at zero potential. Since Rl is 
1000 ohms, the 1-volt input signal creates a 
current of 1mA through Rl and it flows also 
through R2 to the output terminal. However, 
mA of current through the 10,000-ohm resistor 
creates a voltage drop of 10 volts so the output 
terminal must go to-10 volts. Thus the 
configuration is a gain-of-10 inverter. 

Frequency sensitive networks can be used 
with op amps to create oscillators and 
frequency selective amplifiers. With a 
capacitor in the feedback loop, the op amp acts 
as an integrator; and with a capacitor in the 
input, a differentiator is formed. 

Feedback is not necessary in some op amp 
circuits. For example, if one input is connected 



Figure 1 (below): The basic arrangement of a typical op amp. In 
its modern IC form, an amplifier of this type may use as many as 
25-30 transistors and associated components, all on a very tiny 
silicon chip inside a multi-lead package. 


Figure 3 (right): The basic 
input differential stage used 
in an op amp. Q3 is for 
biasing Ql, Q2. 
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A = «x> 

Eo =0 WHEN El 3 = E2 = 0 

Ri = o-o 
Ro = 0 
II = 12 = 0 
BANDWIDTH = «« 


Figure 2 (left): 
Parameters of an 
op amp, and their 
ideal values. 


to a reference voltage and the other to a 
varying input signal (see figure 6), the open- 
loop amplifier will respond to the potential 
difference between the two inputs. Due to the 
high gain, the output level will swing widely 
(almost equal to the power supply voltages) as 
the varying voltage equals and exceeds the 
reference voltage. Note the input-output 
waveforms shown in figure 6. When the input 
signal is less than the reference, the op amp 
output is highly positive, and vice versa. If the 
two inputs. were reversed, the phase 
relationships would also be reversed. 

Other op amp circuits can be used as multi¬ 
signal summers, adders, or subtraction circuits. 
The second part of this article will illustrate a 
number of practical examples. 



RI * IK R2 * I OK 



Figure 5: The gain of an op amp depends 
upon the ratio of resistors R2 and RI. 




OUTPUT 


Figure 6: The op amp used as a 
comparator. Output switches when input 
exceeds Eref. 


Figure 4: The basic function of an op amp 
is either of an inverter or a follower, 
depending upon which input is used. 

Compensation. Because high-gain op amps 
are usually used in a feedback mode, the 
feedback must be controlled to assure that the 
circuit is stable with frequency and will not 
oscillate if the input-output phase difference 
changes drastically. When no phase 
compensation is furnished, the gain of the 
feedback signal may be greater than unity 
when the phase angle approaches 180°. In this 
case, feedback that is negative at low 
frequencies, becomes positive at higher 
frequencies and unwanted oscillation may 
result. 

To overcome this tendency towards 
unwanted oscillation, the frequency response 
and phase-shift characteristics of the op amp 
must be compensated — that is, outboard 
passive components (usually resistors and 
capacitors) are used to tailor the frequency 
response and phase-shift characteristics. One 
form of compensation uses a resistor and 
capacitor in series. In this case the amount of 
feedback increases as the frequency goes up 
and the reactance of the capacitor goes down; 
but the upper limit is determined by the resistor 
value which remains constant at the high 
frequencies. 

Another popular form of compensation is 
called output limiting and can take the form of 
a low-value capacitor connected from the 
output back to the input. This output 
compensation is used to supplement the other 
compensation. The type of compensation used 
in any case is generally unique for the type of 
op amp and the application. 

Sometimes compensation is obtained by 



STA 


ELECTRONICS 

392 Centre Road, 

Bentleigh, Victoria 3204 

Tel.: 97 4832. A.H. 97 5539 

HI-POWER STROBE KITS 

for parties, light shows 
discotheques, photography 
rev-counting motion freez¬ 
ing. 

All electronic components 
available at $14.75. Spec¬ 
ial reflector & cabinet at 
only $2.50 extra. 

Additional strobe light 
tube, resistor & conden¬ 
sers to boost your power 
only $7.50 each extra, up 
to 4 can be connected to 1 
Trigger Transformer. 

Also 3 channel musicolor 
chassis will operate up to 
300 watt, 240 volt lights 
per channel only $29.00. 

Complete musicolor dis¬ 
play unit 3 channel ready 
to connect to any speaker. 
Special $59.00. 

Musicolor wall units of 
any size & shape built to 
order for discotheques & 
nightclubs & halls. 

Come and inspect our 
fantastic musicolor dis¬ 
play. 
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Workof art 5786 


A concept in argon-cast copper; 
the beautiful shape of a living idea. 
The AWV 5786 beam power tube, 
power centre of D.C.A. Distance 
Measuring Equipment beacons 
throughout Australia. A power unit 
with a pulse of two kilowatts concen¬ 



trated in 5 microseconds conceived 
for the function of outlining the 
nation’s airways. 

Here, intelligence of function creates 
its own beauty of design. And 
technology becomes art. 

For AWV. electronics is a living art. 


your experts in the art of electronics. 
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COMPENSATION: 


GAIN 

Cl 

C2 

R3 

1000 

lOpF 

BpF 

0 

100 

lOOpF 

3pF 

I.5K 

10 

500pF 

20pF 

I.5K 

1 

.005 

200pF 

I.5K 


Figure 7: Compensation and zero nulling 
circuits for a typical op amp. 

Figure 8: Three typical op amp 
uses, with equations giving 
their basic gain and impedance 
behaviour. 

bypassing the op amp to ground. If an op amp 
requires compensation, suitable terminals are 
provided on the package. There are some types 
that require no compensation and are so 
identified in the manufacturers specifications. 

A typical circuit with compensation is 
shown in figure 7. This circuit also has a null 
network which balances out the effect of offset 
voltage and current. This will be discussed later 
in more detail. 

Each circuit using an op amp has certain 
closed-loop characteristics that must be taken 
into account by the circuit designer. For 
example, figure 8 shows the basic 
characteristics of a follower, an inverter, and a 
difference amplifier whose output is 
proportional to the difference between the two 
inputs. 

Performance Limitations. Op amps have 


Rl R2 



Rl R2 



Rl R2 



GAIN = R2/RI 

performance limitations — as do all electronic 
components. These limitations are given in the 
specification sheets but for most purposes, the 
critical performance specs are power output, 
open-loop characteristics, bandwidth, input 
limitations, offset voltage, and offset current. 

The most important specification is usually 
power output. The popular 709 IC op amp will 
develop ± 10 volts at 5 mA output, using a 
bipolar 15-volt power supply. Note that the 
5mA is the total output current, including that 
used by the feedback network. 

The fact that a practical op amp has only a 
finite open loop gain means that in practice the 




Figure 9: The effects of open loop gain and differential input resistance. 


JEMCO 


HIGH SENSITIVITY 



MULTIMETER 


UNBEATABLE FOR 
VERSATILITY, ACCURACY, 
RELIABILITY, VALUE 

® 50,000 o/v 

® Double overload protection on move¬ 
ment and circuit. 

® Polarity reversing switch, 
e 10 amp AC & DC ranges. 

• Resistance to 200 MO. 

RANGES 

DC V 0.25/1 /2.5/10/50/250/1000 
AC V 2.5/10/50/250/100 
DC A 50uA, l/25/500mA, I0A 
AC A 10A 

dims Rx I /* 10/x 100/xl K/x I OK 

Sire: 5jx4i*li 

Price: $34.50 incl. S.T. 

ALSO 

Popular US-100 model 

20,000 O/V $30.00 

Both 1 Black Leather Case $4.60 

Models f Freight $1.00 

Warranted 3 months—Repair Service. 
Available ex stock from leading merchants 
or sole Australian distributors: 

INDEVA PTY. LTD. 

24 BELLEVUE ROAD, 
BELLEVUE HILL, 2023 
Tel.: Sydney 36 4401 


Tick and mail this coupon today for Infor¬ 
mation on: 

• MULTIMETERS. 

• PANELMETERS. 

• TEST EQUIPMENT. 

• AUDIO EQUIPMENT. 

• RADIO PARTS. 

(Please Print) 

NAME:. 

FIRM:. 

ADDRESS:. 
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Monarch 

Amplification 


YbuVe probably saved 
enough moneyalready. 


Just when you thought you were still 
saving up for it, you find out that Monarch 
Amplification can be yours from as little 
as $107 (or up to $100 less than other 
amplifiers with similar performance). 

Even so, the saving is just beginning— 
because when you get a really great 
amplifier at this price, you can spend 
more on those better speakers you’ve had 
your ear on. 

Compare one of these second 
generation Monarchs with other, more 
expensive amplifiers. Check the power, 
frequency response and the distortion. 
Have a look at the features listed below, 
from slide controls and filters, to the satin 
walnut veneer cabinet. 


How much? You’ve probably saved 
enough already. 



Monarch SA-600 

The professional amplifier for 
perfectionists with a limited budget. 


22 Watts per channel of clean, 
undistorted power, enough power for any 
speaker system. All silicon transistor 
circuitry means low noise. Harmonic 
distortion of 0.8% for transparent sound. 
Four slide controls for bass, treble, 
balance and volume. Main and remote 
speaker connections. High and low filter. 

The most flexible, comprehensive 
amplifier on the market, for the price. 

Recommended Retail Price $139. 



Monarch SA-450 

For your dollar, the most flexible, 
comprehensive amplifier on the market. 


A feature-packed amplifier of very low 
cost to introduce the beginner to hi-fi 
performance. 

Magnetic and crystal (for your old 
turntable) inputs. Tape monitor. Loudness 
and high filter control. Electronicfusing 
protects transistors. 8 watts per channel 
RMS. 3 slide controls. A “best buy” for 
the beginner. 

Recommended Retail Price $107. 


Australian Distributors 

W. C. Wedderspoon Pty. Ltd. 

Showroom: 193 Clarence Street, Sydney. 29-6681 

A.C.T. Homecrafts VIC. Douglas Trading QLD. Tel-Air Electronics, W.A. Leslie Leonard TAS. P & M Distributors S.A. Sound Spectrum 

Petrie St., 191 Bourke St., 187 George Street, London Court, 87 Brisbane St., 33 Regents Arcade 

Canberra, 2600. Melb., 3000. BRISBANE, 4000. Perth. 6000. Launceston, 7250. Adelaide wdis/fp 
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Figure 10 (left) and figure 11 (right): Two simple power supplies for op amp 
experiments, with all circuit values shown . 


closed loop gain is always less than the ratio 
R2/R1. The lower the open loop gain, the 
further the closed-loop gain falls from this ideal 
value. Differential input resistance has a 
similar effect; the lower the input resistance, 
the further the closed-loop gain will fall from 
the ideal figure. 

The effects of open loop gain and differential, 
input resistance on final circuit performance 
are given in figure 9. To use the open loop gain 
graph, draw a vertical line at the open loop 
gain of the op amp being used. Where this line 
cuts the curve determined by the resistance 
values (R2/R1), read the percentage of ideal 
gain on the vertical axis. In the example in 
figure 9, the open loop gain was 10,000, 
R2/R1 was 1000 and the percentage was 90%, 
meaning that the gain is actually 900 (90% of 
R2/R1) rather than the expected 1000. 

The lower graph of figure 9 shows the 
effect of the external resistors on open loop 
gain as a function of the open loop input 
resistance. It also demonstrates that the open 
loop input resistance should be as high as 
possible. For example, a typical 709 has an 
input resistance of 250,000 ohms. Draw a 
vertical line from this point on the horizontal 
axis. If R1 is 100,000 ohms, the open loop gain 
would then be 77% of normal. In this case the 
specified open loop gain is 50,000, so the 
actual gain would be 38,000. This is the figure 
to be used in determining ideal gain from the 
upper graph in figure 9. 

For the same amplifier, if R1 is reduced to 
10,000 ohms, the open loop gain would be 
95% of the specified 50,000. For R1 = 1000 
ohms or less, the effect of open loop gain 
would be minimal. Of course, R1 determines 
the input resistance so this factor must be 
taken into consideration. 

Bandwidth and Slew Rate. Suppose a high- 
frequency, high-amplitude signal is fed into the 
op amp. Because the various elements within 
the op amp have some capacitor 
characteristics (mainly semiconductor 
junctions and strays due to proximity of 
conducting paths), a finite amount of time will 
be required to charge and discharge them. This 
prevents the output voltage from following the 
input signal instantaneously. Thus, these 
internal capacitances limit the rate at which the 
output voltage can change or “slew”. 

The maximum time rate of change of the 
output is identified as the slew rate and is 
specified in volts per microsecond. The slew 
rate of a feedback amplifier depends on a 
number of factors, including the value of the 
closed loop gain. 

Bandwidth and slew rate are related in that 
slew rate limits the bandwidth. The latter is 
usually expressed as a large signal bandwidth 
or the highest frequency at which the amplifier 
will develop its rated output without distortion. 
A particular amplifier is capable of having a 
higher frequency response with a smaller 
output. 

Offset Error. Even though extreme care is 
used in the fabrication of an op amp, a very 


slight mismatch may still occur between the 
internal components. The result of this 
mismatch prevents the amplifier from having a 
zero output for a zero input. This may be a 
problem when using the op amp in a DC 
circuit. Compensation for this offset voltage is 
ma^le by using a nulling network such as that 
shown in figure 7, in which the nulling 
potentiometer is adjusted for zero output with 
zero input. 

Common-Mode Error. Because it is very 
difficult to create a perfectly balanced system, 
the signal present at one input of a differential 
pair may affect the signal on the other input. 
This may mean that the op amp may respond 
not only to the signal difference between the 
two inputs, but also to any spurious signal 
which may happen to be present between both 
inputs and ground. The result is called 
common-mode error; it is smallest when the 


We can make you the person to whom 
people will look when they have a radio 
problem. We can help you to become 
an expert in the theory and practice of 
modem radio, or we can give you the 
know-how to get an Amateur Operator’s 
Certificate. 

Either way, you’re making the most 
of your interest in radio by taking a 
Stott’s correspondence course. 


T. & M. ELECTRONICS 

P.O. Box 57, HABERFIELD 2045 
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Post 10c (C.O.D. 60c) 

RETURN MAIL SERVICE 

SEMI CONDUCTOR SPECIALISTS 


Readers are advised that we have revised our 
Information Service charges. See page 129. 


Radio For Amateurs Course: 

From radio basics, to intricate principles. 
Receiver design and construction. 

Latest techniques in electronics. Every¬ 
thing you’ll ever need to know, made 
easy to understandby top radio engineers. 

Amateur Operator’s Certificate: 
Givesyouthe background knowledge and 
the skills you need to pass thePMGexams 
and get your Certificate of Proficiency. 


(continued on page 135) 


We train 
radio enthusiasts 
who want to 
become experts 


.----------POST THIS COUPON TODAY----------- 

Stotts W 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne, 3000. 383 George St., Sydney, 2000. 

290 Adelaide St., Brisbane, 4000. 45 Gilles St., Adelaide, 5000. 

89 St. George’s Terrace, Perth, 6000. P.O. Box 3396 Singapore 1. 
Please send me, free and without obligation, full details of your 
courses in Radio For Amateurs. 

Mr., Mrs., Miss. A 9 e . 

Address..,. 


..Postcode.. 


No sales counsellor will call 


ELECTRONICS Australia, October, 1971 


51 

























































T f M0NITOR q ™al,zer muting 

2 MATRIX 


M PIONEER adds the 

4 th dimension— 


Quadraphonic Sound 


Pioneer QA 800 the first completely integrated pre-main 4-channel amplifier with 
‘quadralizer’ circuitry. Far more than just a synthesiser, the QA 800 can be 
driven by any 2 channel or 4 channel stereo source including: Pioneer 
QT 6600 4 channel open reel tape deck or QT 2100 4 channel, 8 track 
stereo tape cartridge deck. 

ADDITIONAL PIONEER 
QUADRAPHONIC SOUND EQUIPMENT. 

QL 600, ‘quadralizer’ with 2 channel stereo amplifier. Added to 
existing stereo systems it needs only 2 more speakers to make., 
a full quadraphonic sound system. 

QC 800 4 channel pre-amplifier with ‘quadralizer’. 

QM 800 4 channel power amplifier. 

QX 8000 quadraphonic receiver/amplifiej 
which combines all possible 
combinations from source 
to quadraphonic output. 
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“A Set I Bought Cheap Overseas ...” 

Sooner or later most servicemen will be asked to repair a device purchased 
overseas, and for which there is little information and no source of spare parts 
available locally. Just how should one cope with a situation like this? 


Repairs to “foreign** devices is not a new 
problem in the servicing field. While ever we 
have travellers we will have a percentage of 
them returning with — to them — exciting 
devices purchased at attractive prices. And, 
with the increase in overseas travel which has 
occurred in recent years, it is probably 
inevitable that this problem will also increase. 

The temptation to make such purchases is 
not surprising, 1 suppose, when one considers 
how attractive the prices of these devices must 
appear to the traveller. If they think about the 
service problem at all, they probably reason 
that it would be extremely hard luck if the 
device developed a fault which could not be 
corrected in Australia and that, at the price, it 
is a chance worth taking. 

Or, because they have seen products 
carrying the same brand name marketed in 
Australia, they blissfully imagine that whoever 
services these products will be able to service 
theirs. 

Some may even go so far as to inquire 
about this problem when contemplating a 
purchase. But what salesman, oriental or 
otherwise, is going to cruel a sale by telling the 
truth or admitting that he doesn't know. He 
will bow. and smile, and say “Ah so, .yes" — 
or whatever is the oriental equivalent of “She'll 
be right mate" — and the deal will be 
concluded. 

Back in Australia, things don't look so rosy 
when something goes wrong. If there is a dealer 
who handles the brand it usually transpires 
that he has no knowledge of the particular 
device or model our friend brought back. And 
even if he does, he probably won’t be interested 
in honouring any guarantee which normally 
accompanies a new product. Anything he is 
able to do he will expect to be paid for, even if 
the device is only a week old. 

As for those who talked themselves into 
taking a gamble — well, they are very likely to 
change their mind when it comes to the point. 
Faced with what is virtually an expensive heap 
of junk, for the want of a vital part, they forget 
all about their philosophy at the time of 
purchase and are just as anxious as anyone 
else to get their device in working order again. 

What I have just said applies to almost any 
appliance: radio set, radiogram, tape recorder, 
and even watches and cameras. But the thing 
that really creates problems is the TV set. Not 
only do these use a high percentage of 
specialised components, but they are invariably 
made for standards other than Australian. 

They may be for American, for European, 
or for British standards, but almost never for 
Australian standards. If for American, they 
will work on some local channels and not 
others, but will require the sound IF to be 
changed from 4.5MHz to 5.5MHz. Sometimes 


this is easy, sometimes it isn’t. 

If for European standards, the position is a 
good deal better. Generally only the tuner will 
need to be modified to receive the local 
channels. 

If made for the English market, the result 
can be a Frankenstein's monster. Often such a 
set will be designed to cope with several VHF 
channels operating on 405 lines, positive 
modulation, AM sound; and several UHF 
stations operating on 625 lines, negative 
modulation, FM sound, with a 6.5MHz sound 



“Let’s cut out these ANYWHERE - 
ANYTIME service calls!” (PF Reporter) 

IF. As it stands such a set is useless in 
Australia, and it can take several hours work, 
by a top grade technician, to sort out the 
various changeover switch connections and 
rewire them so that the appropriate 
characteristics are selected to suit the local 
conditions. This on top of the usual tuner and 
sound IF modifications. 

Did someone say something about a cheap 
set he bought overseas? 

How should the serviceman cope with these 
problems? Much depends on the individual 
problem, but one paramount rule should be 
observed; there is no point in becoming 
involved if there is no reasonable chance of 
solving the problem or if it is going to require 
so much effort that one cannot charge what 
this ettort is worth, it the worst comes to the 
worst, the traveller may have to accept the 
bitter fact that repairs are just not practical. 

On the other hand, it is often surprising what 
can be done. The following story illustrates 
both the serious nature which problems can 


take, and how local ingenuity can overcome 
them. 

It concerns a TV set brought back from 
Japan by its owner. It was a solid-state 11 in 
portable type, mains operated, and sufficiently 
novel at that time, a couple of years ago, to 
justify its purchase — at least to his way of 
thinking. It was brought to me at the time for 
the necessary conversion which, fortunately, 
proved relatively simple. 

That was the last I saw of it until about 12 
months ago. Then the owner appeared in the 
shop inquiring whether I could supply and fit a 
new picture tube. It seemed that the set had 
been knocked from its normal position on a 
bedside table and the jolt had been too much 
for the tube. It had snapped off at the neck. 

Having determined the type number and 
made some measurements of the physical 
dimensions, I contacted the most likely sources 
for a replacement. It turned out to be a 
hopeless quest. Not only had no one heard of 
the type number, but no one had anything even 
approaching it in physical size and shape. 

Oh, there were plenty of tubes with a same 
nominal diagonal measurement, but none that 
would fit in the available space. In particular 
the original tube had featured an almost 
completely rectangular face; more like a 
professional monitor tube than those used in 
domestic receivers. 

The upshot of it all was that I had to say I 
couldn’t help. But I did suggest that if he knew 
of some way of getting a tube from Japan I 
could probably fit it for him. 

As it turned out, he was eventually able to 
do just that. A couple of months after the 
accident he encountered a friend who was 
making fairly regular trips to Japan and he 
agreed to track down and purchase a 
replacement tube. 

Thus it was that he turned up at my shop 
with the new tube and took me up on my offer 
to fit it. It turned out to be a fairly routine kind 
of a job and when I eventually handed the set 
back to him I expected that that would be the 
end of the story. 

As it turned out, it was really only the 
beginning. 

Some eight or nine months later he was back 
in the shop. The picture had failed completely 
and he feared the picture tube had packed up. 
While this is a common fear which is usually 
groundless, it was justified this time; the heater 
was open circuit. 

So what could we do now? The customer's 
travelling friend was no longer in a position to 
help and, in any case, I imagine the customer 
would have hesitated to ask such a favour a 
second time. Initially, all I could suggest was 
that someone else may be able to perform a 
similar favour some time in the future. Until 
then ... 

Then I suddenly recalled a technique which 
a colleague had tried, with some success. It 
involved connecting a Megger across the open 
heater and cranking vigorously until, hopefully, 
the needle swung across to indicate a closed 


the sound approach to quality 

^ KENWOOD 


AMPLIFIERS 

Six models available from 

H. B. RADIO SALES 

105 CATHERINE STREET, 
LEICHHARDT, SYDNEY. 
Telephone 56 5580 


ELECTRONICS Australia, October, 1971 


53 



































LANTHUR ELECTRONICS 

ELECTRONIC COMPONENT WHOLESALERS 

(Arthur Rosenthal) 

69 BUCHANAN AVENUE, NORTH BALWYN. VIC. 3104 


Telephone 85 4061 


BASIC LIGHT DIMMER KIT 

Consists of —6 amp. Trlac, Dlac, Potentiometer 
with switch, knob, Ferrite rod Inductor, four 
’2 watt resistors, two capacitors and 

circuit.$5.95 

Including pack and post. 


BASIC BATTERY CHARGER 
KIT 

Consists of Transformer, air cooled sel. bridge 
rect.. ballast resistor, pair battery clips and 
circuit. Will Charge 6 or 12 volt batteries at 

4 amps.$13.95 

Plus pack and post. Vic. 40c; Others 70c. 


AMPLIFIER MODULE KIT 

Easy to assemble with wiring diagram and 
circuit supplied. Consists of board 3UIn x 
2 1 2 in, 4 Fairchild trans., 6 resistors and 5 
capacitors. 3.5 watts output with 20 volt 

supply..$6.50 

Including pack and post. 


COMPONENT SPECIALS 

6 amp Triac and matching Dlac. The pair $2.75 

Battery charger rectifiers. 

Air cooled selenium plate type 6 amp 
max.. $3.50 


Contact cooled selenium 
bridge rectifiers. 

20 volts max. at 2 amp .$1.25 


BASIC POWER SUPPLY KITS 

Consists of multi-tapped transformer, sel. bridge 
rectifier, filter capacitor and circuit. Will replace 
batteries In transistor equipment of all kinds. 
Also may be used for trickle charging of car 


batteries. 

600 mllliamp size.$5.25 

1 amp Size.$5.95 

2 amp Size.$6.95 


Plus pack and post. Vic. 40c; Other 70c. 


SILICON DIODES 

Stud mount type 25 amp. Suitable alternators, 
battery chargers, etc. Forward or reverse polarity 
available. 

100 PIV.$1.15 

200 PIV. $1.30 

Mounting adaptors. 35c 


Electrolytic Capacitors 

Miniature single ended, 10 VW 10 each 3. 5, 
10, 50 and 100 mfd. Pack of 50 . . . . $5.50 


Due to steeply rising costs we have had to revise some of our Information Service charges 
Readers are asked to consult the panel on page 129 for full details. 







WILLIS TRADING CO 

,445 MURRAY ST,. 
L PERTH, WA A 

■L mail *order M 

Ik Box X2217 Mm 


STEREO HEADPHONE 

SPECIAL 'S 


$4.95 

P. & P. 50c 


BRAND NAME—8 Ohm 
Res. 20-12 KHz. 


DIGITAL CLOCKS 

240V. 2W. 

12 Hour, plus Seconds. 
Dimensions 
169 x 72 x 79mm. 
SPECIAL—$11.75. 
Pack and Post. 60c. 
Also new models. 24-hour 
type, from $16.60. 


CAPACITIVE 
DISCHARGE 
IGNITION 
SYSTEM KIT 


Suitable for cars, boats and 
trucks. Increases perform¬ 
ance. points and plugs last 
longer. 

All components including 
ready wound transformer. 
2-sllicon transistors and cir¬ 
cuit board. State whether 
neg. or pos^arth required. 

Wired and tested. $34. 
Also E/R CDI Kit, $22. 
P.P.. 90c. 


BASIC POWER SUPPLY 

Kit 6, 9 or 12V, Contains 
Transformer. Rectifier, Capa¬ 
citor and Instructions. 
$3.65. P.P. 50C. 


AMPLIFIER 

$126.00 


TUNER 

$23.80 


PLAYM ASTER 132 
TUNER AMPLIFIER KIT 
4QW PER CHANNEL* 


VHF 

CONVERTER 

TUNER 

110-136 mH/z 
couples to 
broadcast 
receiver. 

$14. 

P.P.. 50c. 


CASSETTE TAPE DECK 
MECHANISM. 

2-track. RIP and erase head. 
6V motor. 

$21.80. P.P.. 90c. 


SMALLEST RADIO KIT 
IN AUSTRALIA 

1 5/8!n x 1 5/8 x 15/16Jn. 
Uses 2 Silicon Transistors 
and High Impedance Mag¬ 
netic Earphone. 

5-stage Reflex Circuit and 
Ferrite Aerial. 

Complete Kit with Instruc¬ 
tions, $6.75. 35c Pack, Post. 
Batteries required: 2 Mercury 
Cells Type RM675. 


BOYS' CRYSTAL SET KIT 

Complete with plastic Cabi¬ 
net. earphone and Instruc¬ 
tions. 

$2.50 plus post.. 50c. 
Extra—add-on Kit. Convert 
your crystal set to a one- 
transistor Radio. 

$1.50 plus battery. 

LAFAYETTE HA60O 
5 BAND RECEIVER $199. 

TRIO COMMUNICATION 
RECEIVER MODEL 9R-59DS 
$178. 


7W Stereo Amplifier. 50- 
20,000 Hz. In oiled timber 
Cabinet. 

$34.50 complete. 

Post and pack. SI. 


circuit. 

No one seems to be quite sure why this trick 
should work, they know only that it can — 
sometimes. As nearly I can make out, the high 
voltage between the two ends of the broken 
heater creates sufficient electrostatic attraction, 
to bring them together. When they touch there 
is sufficient flow of current to weld them 
together. Anyway, whatever the theory, I was 
more concerned with the practical side and 
whether it would work in this case. 

I contacted my colleague and asked if he 
would help. He was only too willing to do so, 
and volunteered the information that he had 
already salvaged three tubes in this manner, 
none of which had “bounced”. He hastened to 
add that he had made only a nominal charge, 
and given no guarantee of a permanent cure. 

All of which was very interesting and 
encouraging. I took the first opportunity to get 
the tube around to his shop and try the 
technique. Alas for our hopes. In spite of all 
our efforts, and much cranking, we finally had 
to admit defeat. 

Which seemed to put us back in the position 
of waiting for a kindly traveller. Then I had 
another idea. Since the glass of the tube was 
still intact, might it not be possible for a local 
manufacturer to fit a new heater or a new gun? 
I had no idea how practical this would be, or 
what it would cost if it could be done, but it 
seemed worth a try. 

Before tackling the picture tube 
manufacturer, I took a closer look at the tube 
and associated circuitry so that I would know 
as much as possible about the set-up. As it 
turned out, this was a wise move. 

The first thing I did was to confirm 
something 1 had already suspected; that the 
tube did not have a conventional heater- 
cathode arrangement. It employed a simple 
filament or directly-heated cathode similar to 
those used in the old battery valves. The fact 
that the video lead, which normally connects to 
the cathode, was connected directly to one side 
of the filament, was the main clue. 

As might be expected, such an arrangement 
called for special precautions in regard to the 
filament supply, to avoid loss of video signal 
due to capacitance between the filament and 
chassis. The filament was fed from a 
transformer consisting of a small toroid 
carrying two windings, each of about 12 turns. 
Leads from one winding disappeared into the 
cage and it presumably was fed from a winding 
on the EHT transformer, while the other 
connected to the tube filament. It appeared to 
be a simple one-to-one isolating transformer. 

It occurred to me that I might be able to get 
some clue as to the rating of the filament by 
determining what size low voltage globe this 
filament supply would operate. I had on hand a 
couple of 6V, 50mA switchboard lamps which 
I reasoned might approximate the situation, 
though I was quite prepared to sacrifice one 
should I have underestimated the power 
available. 

In fact, the reverse turned out to be true. The 
best the system could manage was to flog the 
filament up to a faint dull red; so faint that I 
had to look very hard to be quite sure there 
was any visible change at all. Whatever the 
filament rating was, it was a good deal less 
the 300mW required by this lamp. 

Armed with this information I approached 
the manufacturer from whom I purchase most 
of my tubes. I described the tube, quoted the 
type number etc, and explained the problem. 
Was there any possibility that they could fit a 
new gun? 

The answer contained both good and bad 
news. Until recently they would not have been 
able to even consider such a job, mainly 
because they did not have the necessary jigs to 
handle the very thin neck of tubes like this, or 
parts small enough to make a gun which would 
fit. (The neck of the tube would have been only 


54 


ELECTRONICS Australia, October, 1971 














































about V&in outside diameter.) However, the 
increasing incidence of small foreign tubes on 
the local scene had made it worth their while to 
install the jigs and other facilities. 

That was the good news. The bad news was 
that they had. never, encountered a directlv 
heated cathode and doubted their ability to 
cope with . this aspect of the problem. 
Nevertheless, they suggested that I send them 
the tube for examination, and this I duly 
arranged. 

A few days later they rang me back. They 
had opened the tube and examined the gun. 


The Sony company are now distributing a 
13in colour TV set in Great Britain, at £199. 

Sony have not applied for a PAL 
manufacturing licence and have adopted some 
interesting techniques in order to overcome this. 

Basically, they have adapted the technique 
they successfully developed for their low-cost 
VTR equipment, in which lines from alternate 
fields only are used, but each line is repeated 
once. For their colour sets all the luminance 
lines are used but only alternate chroma lines 
are used, and repeated once. 

This, in effect, translates the UK PAL 
transmissions into an NTSC type signal. 

As the chroma definition is relatively 
unimportant and the screen size is small, this 
staratagem does not noticeably effect picture 


felt that this was most reasonable. Obviously 
there were other charges, such as labour and 
the price of the filament transformer, but the 
customer was happy enough just to have the 
set working. 

Just the same, I couldn’t help speculating on 
how much better off he would have been had 
he purchased a set locally. Quite apart from 
the inconvenience, any saving in the original 
purchase price must surely have been pretty 
well eaten up now by the expensive nature of 
the specialised repairs which he subsequently 
incurred. I imagine he may think twice before 


definition, though it does sacrifice the 
automatic hue correction feature of PAL. 

The Chroma signal is fed to a hue control 
and then to the synchronous demodulators via 
an electronic switch which is triggered by line 
pulses from the line timebase. Thus, on 
alternate lines the chroma signal goes to the 
hue control either direct or from a one-line 
period delay line. 

What is not known so far is how the 
electronic switching is synchronised. Clearly it 
must be synchronised to the phase alternation 
of the signal. This feature of the PAL system is 
closely protected by the patents, so it will be 
interesting to discover the techniques adopted. 

(Condensed from a report in the English 
magazine “Television” for July 1971). 


EDGE 

ELECTRIX 

Specialists in Electronic Parts 
and Equipment 

25A BURWOOD ROAD, 

BURWOOD, 2134, NSW 

Phone: 747 2931 


Open Mon.-Fri. 8.30 am to 5.30 pm 
Saturday & Sunday morning 8.00 am 
to 12 noon. 

FULL RANGE of capacitors, resistors, 
potentiometers, semiconductors, tuning 
condensors, transformers, speakers, 
valves, switches, (rotary, slider, toggle, 
etc.), bezels, batteries, stylii tape (BASF) 
cassettes, flex, soldering irons, relays, 
plugs, sockets, terminals, tag strips, tag- 
board, matrix board, copper clad board, 
etching material, rectifiers, cases, chassis, 
TV aerials, cable, fuses, jacks and jack 
plugs and kitsets. 

Complete Mali Order service. All goods 
available at competitive prices. Please 
write or ring for a quote. 
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SONY SYSTEM AVOIDS PAL PATENTS 


They confirmed that it contained a directly 
heated cathode and went on to say that they 
calculated that this would have been rated at 
2.5 V at 30mA. I confess I did a bit of a double 
take on those figures. If correct, they meant a 
power rating of only 75mW which, as a matter 
of interest, is about the same as that of the old 
1.4V 50mA battery valves, such as the 1T4 
etc. Which meant that it was pretty fragile. 

More to the point was the tube 
manufacturer's reaction. He couldn't hope to 
replace this filament, but he could fit a 
standard 6.3V indirectly heated cathode, using 
a spare pin on the tube base for the cathode 
connection. He suggested that if I could find a 
way of providing the required voltage and 
current the set should work as well as ever. 

I had to admit that it was a novel idea and 
that, as far as I could see, there should be no 
difficulties. However, I suggested that I take a 
closer look at the suggestion and ring him back. 

The idea was to fit a small 6.3V heater 
transformer, and the main point was to decide 
if it could be accommodated, and how. This 
turned out to be relatively easy, there being a 
clear space on the chassis where it could be 
mounted. As far as I could determine there 
would be no other problems. I rang the tube 
manufacturer and told him to go ahead. 

Subsequently the rebuilt tube was delivered., 
An examination of the neck suggested that the 
manufacturer had made and fitted a 
completely new gun, and a very nicely made 
one at that. The only minor problem was that 
they had been forced to use a completely 
different pin connection arrangement, which 
meant that I had to rewire the socket. 
However, this was a simple task. 

In fact, everything worked out fine and I 
was able to return the set in full working order 
to a very grateful customer. And not only was 
the set working, but the owner insisted that it 
had never produced such a good picture. 
Whether this was really so or not I have no 
way of knowing, but I didn’t disillusion him. 

And the cost? To rebuild the tube cost about 
$30, or about the price of a new tube had he 
been able to buy one. Considering the work 
involved and the “one off’ nature of the job, I 


investing in bargains of this nature again. 

On the other hand, it was a valuable 
experience from a servicing point of view. 


Since foreign sets, like the poor, will probably 
always be with us, we might as well learn as 
many tricks about handling them as we can. ® 



In any communication, the crystal has all the 
say. One way or the other. And Rakon manufacture 
them accurately with high tolerance to lock on to 
the required frequency under all conditions. 

Rakon make them for Tait radiotelephones. Mini 
crystals for the five channel miniphone. Tait’s mini¬ 
phone is in use throughout commerce and heavy 
industry. Our crystals are designed to take any situ¬ 
ation, under all weather conditions. Tait use us be¬ 
cause we perform. We deliver to fall in line with your 
production runs or individual orders. Personal ser¬ 
vice and fast delivery anywhere in New Zealand or 
Australia. 


SEND FOR CATALOGUE AND 
APPLICATION DATA 


RAKON INDUSTRIES LTD. 

9 George Street, Auckland 1, New Zealand. 
Phone 605-010 Cable- RAKON 
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Carbon 





Plessey potentiometers use a 
hot moulded carbon track 
construction giving extremely 
low electrical noise through¬ 
out a long, trouble-free life. 
Unit life expectancy is in the 
order of 9,000,000 cycles of 
rotation with a resistance 
change of no greater than 
1 %. 

The track consists of a 
phenolic moulding loaded 
with carefully controlled pro¬ 
portions of conducting car¬ 
bon filler providing superior 
power dissipation and tem¬ 
perature coefficient charac¬ 
teristics compared to carbon 


Ganged potentiometers with 
track matching to within 1.6 
db are available for stereo¬ 
phonic equipment, test instru¬ 
ments and other applications. 
Plessey have a wide range of 
DEF Qualification Approved 
and commercial type controls 
including miniatures and 
standards, printed circuit and 
edge-driven, also miniature 
pre-sets and fully sealed units 
designed to meet the most 
stringent specifications. 

For further information please 
contact Professional Com¬ 
ponents Department, Plessey 
Ducon Pty. Ltd., Box 2 P.O., 


miniature 

and 

preset 



Type MP (customer) 



Type MP (dealer) 


Type G Mark 5a 



Type N Mark 2 


w 


film types. 


miniature 

sealed 

qualification 

approved 



Type M 



Villawood, N.S.W., 2163. 


Type EC3 


Type E 


Type Q 


PLESSEY 

Ducon 


Plessey Ducon Pty Limited 

Box 2 PO Villawood NSW 2163 
Telephone 72 0133 


Melbourne 42 3921 

Brisbane 21 7444 

Adelaide 76 3434 

Perth 21 4821 

Auckland (N.Z.) 78 509 
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Molehills —on the tip of an Iceberg* 


This month, it might appear that Forum has deserted electronics altogether and 
become completely preoccupied with matters of English expression and prose. In 
fact, we have quite deliberately selected and presented a number of letters on this 
subject because we feel there is justification for so doing. 


Within the publishing industry, one hears 
frequent lament about the number of would-be 
writers who seemingly lack the ability to 
produce prose to a reasonable standard of 
arrangement and expression. The apparent 
explanation is that the emphasis in education 
has shifted from literary appreciation and 
essay work to the assimilation of facts 
appropriate to our technological age. 

Nowhere is this problem more acute than in 
the editorial offices of a technical magazine, 
which forms the interface between two groups 
of people: 

® Those who do know the facts but 
increasingly lack the ability to express them and 

® Those who don't know the facts but who 
desire to have them explained in easily readable 
prose. 

Talk to almost any editor and you will 
discover the enormous amount of rewriting 
that has to go on and the number of articles 
which bear but a vague resemblance, in their 
final form, to the author's original manuscript. 

And believe me, this isn’t done because 
editors enjoy wielding the blue pencil and the 
typewriter. That kind of enjoyment went out 
with kerosene lamps. 

An editor is never more pleased than when 
an article turns up requiring a minimum of 
effort on his part. 

But, editorial problems aside, the need for 
such extensive rewriting of articles by authors 
having tertiary education is symptomatic of a 
wide-spread problem in communication. People 
have more to say but less ability to say it. 

And, ironically, the problem of 
communication is acute in the electronics 
industry, which is so vitally involved in — 
communications. 

It is not inappropriate, therefore, that we 
should devote some space now and again to 
expression and prose, if only because it will 
focus some attention on an area in our industry 
which has tended to become something of a 
wilderness. 

There is an element of self-justification in 
what follows, mainly because the letters and 
retorts centre around our own text. We don't 
resent such criticism because it keeps us on our 
toes. 

But let’s not delude ourselves. In talking 
about conjunctions, quote marks and word 
forms we are concentrating on molehills built 
on the surface of a communication problem of 
mountainous proportions. 


Dear Sir, 

I have been a reader of your journal for 
several years and usually find something of 
interest in each issue. 

Being, by profession, a classical languages 
teacher, my knowledge of electronics is rather 
limited and therefore I do not feel qualified to 
comment on the technical quality of your 
articles, but the April 71 issue contained, to my 
horror, the worst linguistic error I have ever 
seen in your publication. 

I refer to page 89 where your article opens 
with a discussion of the relative merits of 
“quadrasonic” and “quadrophonic ". You 
advocate the use of quadrophonic, which you 
state to be the logical choice following from 
monophonic and stereophonic. 

Sir, it is a very’ illogical choice. Anyone with 
a smattering of the classics would realise that 
both monophonic and stereophonic are derived 
entirely from the Greek; from the words 
“mono” — one, “stereo” = two and “phonic” 
= sound. 

Quadrophonic is half Latin, half Greek. 
Please: tetraphonic or, at least, quadrasonic. 

E.P. ( Warrawee, NSW). 


Clarity and conciseness 

Dear Sir, 

In your Forum section of your June 
issue, a correspondent (B.C.. Kew, Vic), 
takes some of your writers to task for their 
“bad grammar”, such as the use of AND to 
begin a sentence. 

This is one of the “old wives’ tales” of 
English composition and just why or how it 
has survived is puzzling. Sentences may 
and often do begin with AND and BUT, as 
well as with other conjunctions like FOR, 
BECAUSE and BESIDES. Your 
correspondent will discover numerous 
examples, not only in the best modern 
writing but also in our greatest work of 
literature, the Bible. 

Another correspondent (P.W., Pendle 
Hill, NSW) also appears to have confused 
his facts a little, when he refers to “the 
American forms” of spelling words like 
FAVOUR and COLOUR. As it happens, 
these forms will be found in the Oxford 
English Dictionary, the first and final 
authority on the English language. 
American dictionaries in general prescribe 
the OR spelling. 


It is perhaps understandable that a teacher 
of classical languages should profess horror at 
the mixture of roots. I do wonder, however, 
how he managed when trying to purchase one 
of those electronic gadgets that people have in 
their homes for reproducing sound and 
pictures. 

He could not possibly have brought himself 
to ask for a television set’ 

Even the abbreviated form TV has the 
horrible aroma of mixed roots. 

And that word “stereo” — Greek “two”? 

But, details aside, I think it relevant to ask 
whether we owe a prime allegiance to ancient 
languages rather to ourselves and those who 
succeed us to encourage uniformity of 
terminology in our own language. If the latter, 
there can be little justification for a sequence 
which runs: -phonic, -phonic, -sonic. 

“Tetraphonic” would get over this problem 
but tetra occurs but rarely in everyday speech. 
Usage has established the term “quad", if only 
because generations of students have 
assembled in the quadrangle rather than the 
tetrangle. 

And generations of lawbreakers have ended 
up in quad, rather than in tetra! 

Just to complicate the issue, we had a dis 
cussion in our own office during the 
preparation of the last issue, when one staff 
member tried to convince everyone else that we 
should forget the term “quad” altogether and 
standardise on “four-channel stereo”. 

His argument: “stereo” means solid and, 
only by usage, has become related to “two”. 

So we should have “two-channel stereo”, 
“four-channel" stereo and so on. 

But then, can two-channel sound ever be 
solid? 

In short, there is enormous scope for debate 
about terminology but preferred words and 
phrases are not always established on this 
basis. They tend to emerge spontaneously and 
are adopted into the language, debate 
notwithstanding. 

Another correspondent sums it up this way: 
Dear Sir, 

1 have been amused to read the quaint views 
of English usage held by some of your 
detractors. 

Yours is a technical magazine — a good 
one. Even literary magazines of impeccable 
standard would not escape criticism from those 
with a captious turn of mind. 


Most Australian periodicals have now 
adopted the American OR form, and at 
least one Australian Education Department 
has introduced it as part of a new spelling 
program for school pupils; though, oddly, 
many official publications emanating from 
Canberra still cling to the OUR spelling, 
such as BEHAVIOUR. 

The cardinal needs of a good technical 
article are clarity and conciseness, with an 
occasional touch of informality to 
“humanise” the text or drive home a point. 

For the most part, your staff writers meet 
these requirements extremely well, and 
critical correspondents might well 
remember that a technical magazine is not 
a “literary journal” and should not pretend 
to be. 

Gordon R. Pittaway, 
(Executive Editor: Australian 
Writers* Professional Service). 

* The mixed metaphor in the title provides 
the required touch of informality! 
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SOLDERING 

IRONS 


Buy a SCOPE and join the 
club of satisfied USERS— 
you need not keep it a 
secret, others don’t. That’s 
why SCOPE IS KNOWN AT 
ALL THE BEST PLACES— 
in the tool kit, on the bench, 
in the boot, on the kitchen 
table, in the garage, on the 
service truck, in the engine 
room, even on the roof. 

... Wherever SCOPE goes 
it gives you the best service 
— and a host of satisfied 
users will agree it is the 
QUICKEST, the EASIEST, 
the SAFEST... THE BEST 
OF ALL SOLDERING 
IRONS. 

ECONOMY 

Consumes current only 
whilst in use. Scope per¬ 
forms all the functions of 
other irons from 40 to 150 
Watts. MINISCOPE —Up 
to 75 Watts. 

LABOUR SAVING 

Fast warm-up—always 
ready, cuts wiping, retin¬ 
ning and filing of tips to a 
MINIMUM. 


VERSATILITY 

Copes with all soldering 
jobs—from miniature com¬ 
ponents to large solder 
lugs. Can even be operated 
from a 6 volt car battery. 

CONTROL 

Temperature control at 
your finger tips. Heat only 
when, where and as much 
as needed. 

CONVENIENCE 

Ideal for those almost inac¬ 
cessible spots. No burning 
of adjacent insulation. 

SAFETY 

Low voltage operation. 

LESS MAINTENANCE 

Longer tip life. NO expen¬ 
sive heating elements to 
replace. Maintenance with¬ 
out special tools. Spare 
tips and elements readily 
available from your Scope 
Distributor. 

SPEED 

ONLY 5 to 6 seconds’ initial 
heating up time from cold, 
then practically instant¬ 
aneous. 

MINI WEIGHT 

Scope De Luxe weighs only 
31/2 ozs. complete. Mini¬ 
scope 1 3 /4. 



All irons are supplied com¬ 
plete with a spare tip and 
two elements and suitably 
packed for presentation 
as a gift. 

POWER SOURCE 

Scope Irons will operate 
from 2.5V to 6V. For con¬ 
venience, Safety and com¬ 
plete satisfaction use only 
the ‘Approved Scope 
Transformer—look for the 
name Scope. 



‘Approved by electricity 
authorities APP. No. 
N/360/6894 — 5 


Fully guaranteed when used 
with the approved “Scope” 
Transformer—Scope 
Products are available from 
all major Electrical Whole¬ 
salers and Hardware Stores. 



SCOPE MEANS A 
LIFETIME OF SATISFACTION 


IRH Components 
Pty. Limited 

The Crescent. Kmgsgrove. 

N S W. 2208. Phone: 50 0IH 
74 R.iglan St.. Preston 
Vic. 3072. Phone 44-5021 

INfEHSTATt TfcLtPHONrS 
HOt) IAS 347811 

I.AUN IAS 72.844 

PI HIM WA 8 77/1 

' ADFl S A /ai‘»?1 

till IS 01.0 211933 




THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 


|""piease post free SCOPE literature. 

i 

| NAME. 

! ADDRESS. 



I . 

! CITY...Postcode 


I 

I 


J 


“Language”, I have read, “is the most 
democratic institution in the world. Its basis is 
majority rule; its final authority is the people". 

To quote Churchill: “This is the f kind of 
nonsense, up with which I will not put”. 

And, sir, neither should you! 

A.R. {North Narrabeen, NSW). 

This seems to be a good place to interpose 
another letter of the critical kind. 

Dear Sir, 

Allow me to take a pot shot at one of my 
betes noire, excessive use of quotation marks. 

Quotes always imply that some earlier use of 
a word is being referred to. They aren't for 
mere emphasis and they don't excuse slang. 

I enjoy slang terms in your paper — they 
give it a cheerful tone — but the quotes look 
like a lame apology: “We aren't really using 
these words. We’re quoting someone else”. 

And technical terms in a technical magazine 
need no excuse. CO, squelch, mute and cut-off 
{in quotes in the June “ E-A”, p57) are well 
accepted words in the technical lexicon. 

Admittedly, quotes can be justijied to 
distinguish between the electronic and literal 
senses of words like hot and black box, 
forming a convenient shorthand for “as a 
technician would use the word”. 

But why should it be that the technical 
meaning is secondary? Often it's not. On page 
73 a “fat” battery is one that is fat in form so 
presumably a fat battery {no quotes) is one 
that is discharged. 

On the same page, “charge” is applied to a 
cell, but my dictionary’s first definition of 
charge is “filling of explosive or electricity ...” 

I can see no reason for “malapropism”, 
“authorities” or “mechanics” {page 75) instead 
of malapropism, authorities and mechanics. 

And I’m at a loss to know whether 
“negligence” in the June editorial means 
something subtly different from negligence. 

H.Y. (Auckland . NZ). 

Here again, there is room for hours of 
argument if one has the time and space. 

H.Y. virtually contradicts himself in that he 

says: “Quotes always imply.” then goes 

on to admit at least one exception. One could 
argue that there are other exceptions. 

He says that quotes around hot and black 
box can be justified on the basis that it forms a 
convenient shorthand for “as a technician 
would use the word**. 

Yet he presumably would not agree that 
quotes around come ‘orf it mate might form a 
convenient shorthand for “as an uncultured 
person might say". (That sounds snobbish but 
no snobbery is intended.) 

It looks to me like a parallel case but H.Y. 
says: Ah no. The second case is different; it 
would amount to a lame excuse. 

Without seeking to argue all the individual 
words referred to in the rest of the letter, it is 
again largely a matter of opinion whether 
certain words are familiar to the point of 
having acquired a primary sense to a particular 
reader group. We read the letter out to The 
Serviceman, who was not the least apologetic 
for quoting words more familiar to people in 
the communications field than to the servicing 
fraternity. 

Concerning page 75, the implication here 
was that people may produce a variety of 
references which they advance as “authorities" 
(quoted because that is what they call them). 
Whether they are authorities is another matter. 

On the same page “mechanics” implies far 
more than the machinery involved in printing. 

“Malapropisms", and “negligence” from the 
leader, might be harder to justify, but then so 
might our correspondent’s use of “betes noire”, 
a phrase which many people will not 
understand. 
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LOCAL COMPONENTS ARE POOR 


miiiiiiiHiiiiiiitiiiiiiiiiiimiimiimiiiiiiuiiiiHiiiiiiiiiiiiiiiiiHiiiimiiiimmnii 


Dear Sir, 

Could you find space in the magazine to stir 
up Australian manufacturers to improve the 
quality of locally made electronic items? I’ve 
about had it! 

Let’s take a few examples. 

I have seen a supplier hand a customer an 
EHT transformer over the counter, not in a 
substantial cardboard box but in two pieces of 
corrugated card, one inside the other. 
Predictably, the central piece falls out, the coil 
falls to the floor and becomes a write-off! 

Admittedly, one can’t complain about the 
literature supplied with such components. How 
can you, when none is supplied? 

Surely it should be possible to supply 
components properly packaged, with technical 
details enclosed. 

I could refer also to the standard circuit 
information about 7V and radio sets used by 
servicemen. In some of it, the printing is so 
reduced that it needs a magnifier to read it. 
Printed wiring layouts are sometimes 
reproduced so faintly as to be useless. 

Another grouch: In the early days l used a 
soldering iron with a switch on the handle but I 
never found one that would work for more than 
a month or two without trouble. First off, a 
vital spring was too near the hot end and 
quickly lost its temper. I lost mine, tool 

This was corrected later by redesign. 

But the tips still seize in the thread if not 
changed often. This can be combatted by using 
an anti-seize goo, but this can raise the contact 
resistance between thread and tip. It is 
interesting to watch a small red-hot spot 
appear on the barrel, indicating that the entire 
current is flowing through one small area of 
contact. 

It seems to me that the whole principle of 
these irons is wrong, since the current is being 
broken at the secondary, where it may be 20 


A>> one of our staff remarked: "One of my 
pet hates is people who say betes noire when 
they mean pet hates!" 

To judge by the letter on this page, A.F. is 
thoroughly disgruntled and disillusioned with 
local manufacturers and suppliers. Readers 
can form their own opinions as to whether he is 
justified in his view's, or has been unfortunate, 
or is overreacting, or is simply conscious of 
the faults in components with which he is most 
familiar. 

He does appear to have been extraordinarily 
unfortunate with soldering irons. 

Switch type low voltage irons are extremely 
useful in situations where soldered joints need 
to be made in a hurry. 

They also give the skilled operator a ready 
control over the bit temperature. On the other 
hand, they are less suited to production 
situations because the number of switching 
operations imposes a load both on the operator 
and the mechanism. 

Other types of irons have had their 
problems, too. and it is not unusual to hear 
someone heap curses upon their particular unit 
and proceed to buy another one. 

But not in a matter of days or weeks. What's 
wrong here? 

Soldering guns have been offered on the 
local market but, despite their popularity 
overseas, they never seem to have got off the 
ground in this country. Could it be that the 
average wielder of soldering irons is more 
happy with the types available than A.F.? 

We rang a local manufacturer about the 


amps, rather than in the primary. Possibly the 
type of soldering gun using a replaceable loop 
of wire at the end might be the answer, in spite 
of its extra weight. 

But where do I get one? 

I tried another brand of 240V Australian- 
made soldering iron. In this case the bakelite 
handle was attached to a thin barrel by two 
screws, the latter lapped into the barrel (about 
I mm thick). Due to the tiny area of thread, the 
screws soon loosened and fell out, without 
being missed. The barrel turned in the handle, 
the internal wires parted — another write-off. 

So I tried an iron made in New Zealand. 
The iron worked well at first — for two weeks, 
then the element went open circuit. I bought 
another one and the same thing happened. In 
fact it happened to 12 of the tips, one after 
another. The agent made no bones about 
replacing them and finally refunded the 
purchase price. 

But I finally got fed up. 

Now lam back to using a low voltage iron 
with a switch on the handle. 

Let’s consider batteries for transistor radios. 

On quite a few occasions, I have known 
Australian-made 9V batteries to fail suddenly 
after a short period of service. The voltage 
measures zero, indicating an open-circuit 
somewhere. Japanese batteries do not seem to 
suffer this fault and I decided to lake samples 
apart to ascertain the difference. 

Apart from the rivets, the Australian-made 
battery has five points at which an open circuit 
can occur, against two in the Japanese 
product. The Japanese battery uses wider rivets 
and the metal contacts are rigidly wrapped to 
the battery with tape, whereas the Australian 
battery relies on pressure from the outer case. 

I don’t pretend to know why these things are 
so. I just buy Japanese batteries. 

A. F. (Pennant Hills, NSW). 


battery situation. Their spokesman was quite 
aware of the particular Japanese method of 
construction but claimed that, notwithstanding 
the number of internal contacts, they (the local 
manufacturer) had received few complaints of 
internal open circuits. 

He did stress, however, that the local 
method of construction allowed more of the 
internal space to be devoted to energy 
producing chemicals, which should be to the 
user's advantage. 

As for packaging, printing and literature, 
this has a lot to do with the size of the market 
to be supplied. 

If relatively few units are involved, the cost 
increment of providing each with specialised 
packaging and literature can be quite high. 
What A.F. complains about is therefore not 
just a product of the famous Australian 
attitude: "She’ll be right, mate”! It has 
something to do also with economics. 

It's nice to receive a component, carefully 
packaged and complete with descriptive 
literature. But how much extra are w-e prepared 
to pay for the privelege? 

Similarly, it's nice to have large, carefully 
drawn, carefully reproduced diagrams. But 
diagrams like this don't just happen. They cost 
a lot of money to draw and reproduce and 
market. 

Would servicemen and service organisations 
buy sufficient copies to make such enterprise 
worthwhile? 

Or is the scale on which circuits are 
reproduced and sold at the moment the best 
that the market will bear? The chances are that 
it might be. ^ 


PLAN 

YOUR 

FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* - the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 


tions. 

YOU can master the subject by 
training at. the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 


KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily.- 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction ori equipment). 


STUDY 
... NOW 


mmm 


Send for training 

syllabus. There is no obligation. *** 
NAME 


ADDRESS 

.* 


■ 

...................... . — 


. ; . *•; . - .. 

the MARCONI SCHOOL of 
wireless 

G.P.O, Box 2516, Sydney 

A Service sf AmiltMistet Wireless (Australasia) ltd, j 
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An Automatic 
Battery Charger 


Here is our first fully automatic battery charger. It will deliver currents up to 
4 amps into either 6 or 12 volt batteries, with full protection against overload 
or misuse, but can be left connected for indefinite periods without danger 
of overcharge. 


by PHILIP PIK 

Anyone who has ever been caught with a 
flat battery in a car knows only too well how 
inconvenient this can be. It is true that this 
happens less frequently than it used to, as a 
result of the many improvements in the 
electrical systems of modern cars, but is 
equally true that it is usually more serious 
nowadays since the average modern car, be it a 
manual or automatic, cannot be cranked. 

And batteries can still go flat in spite of the 
better generator/alternator and control 
systems. Lights or appliances may 
inadvertently be left on, extremely low’ winter 
temperatures may place an undue load on the 
starter, or a combination of short runs, use of 
headlights and, perhaps a battery that has seen 
better days, may easily add up to a situation 
where the load is more than the battery can 
supply. 

Quite apart from these external conditions, 
the battery itself aggravates the situation by 
being less efficeint at low temperatures. As an 
example, a half-charged battery has on the 
average 60% starting power at 80 degrees F, 
which could fall to a mere 30% at 32 degrees 
F. Everything is thus against the battery at low 
temperatures. 

For this reason many motorists still like to 


keep a charger in their garage, either to get 
their car back on the road when the worst 
happens or, better still, to prevent it from 
happening when the likelihood can be foreseen. 
Unfortunately, many of leave it till the last 
moment and thus get caught in a situation that 
demands the battery to be charged in the 
shortest possible time. Whilst a 50-100 amp 
quick-charger would no doubt be the ultimate 
solution in this instance, it is for many people 
not the most practical in terms of hard cash. A 
compromise is clearly required and largely 
with economy in view we settled for a design 
that could deliver up to 4 amps. At this rate it 
will only take a relatively short time to charge 
a battery sufficiently to enable it to crank the 
engine. 

At the same time we felt that a charger with 
this output rating should incorporate some 
safety features such a complete overload 
protection and a means of indicating reversed 
lead connections. 

Another desirable feature would be the 
inclusion of a reduced charge rate once 
charging neared completion. This arrangement 
allows the charger to be permanently 
connected to a battery without any danger of 
overcharging. It would thus be ideally suited to 


permanent or semipermanent installations 
where batteries are required to intermittently 
supply large loads. In this type of situation 
such a charger should quickly recharge the 
battery and then continue to trickle charge, 
keeping it in ready state for the next demand. 

Finally, we felt it desirable to include some 
means to indicate the end point of the charging 
cycle. 

All of the above features have been included 
in our new charger. A point we took particular 
care in was to ensure that the charge rate was 
sufficiently reduced towards completion of 
the charge. This is particularly important for 
small batteries such as fitted to motorbikes, as 
an excessive charging rate, especially towards 
the end point, can easily damage these. 

Figure 1 shows the voltage-current 
relationship obtained with the charger 
connected to a 40AH battery. The curve will 
be modified to some extent by the age and type 
of battery, and in particular by temperature. 
The higher the temperature the lower the final 
terminal voltage. Despite these variations, 
however, the charging rate, particularly 
towards the end point, will still be found to 
meet the requirements of the smaller motor 
cycle type batteries. 

To achieve this type of charging cycle, we 
found it necessary to include some means of 
regulating the output from the charger. A 
feedback signal is taken from the charger 
output terminals and hence information about 
the battery’s state of charge can be monitored. 
In addition, the circuit has been arranged to 
compensate for mains fluctuations. 

The arrangement is a good deal more 
sophisticated than found in most . battery 
chargers which generally rely solely on the rise 
of battery terminal voltage to reduce the 
charging rate. As such it is also a good deal 
more effective and foolproof than these. For 
example, without regulation, a mains variation 
of plus and minus 10 per cent can wary the 
charging rate with a normal charger by as 
much as 2 amps. Another feature of the 
regulating circuitry is that it permits the 
relatively inexpensive addition of overcurrent 
protection of the self-resetting type. 

Despite the many functions performed by 
the circuit, we have been able to keep it fairly 
simple. The heart of it is a silicon controlled 
rectifier, SCR2, which is “phase-controlled”, 
or made to conduct at various points in the 
half-cycles of a rectified but unfiltered input fed 
to it from a transformer and bridge rectifier. 
The SCR is triggered into conduction by pulses 
fed to it from a programable unijunction, 
PUT1, which is controlled in turn by a 
regulating transistor Trl. 

The PUT is essentially connected as a 
relaxation oscillator, locked to the incoming 
supply frequency. The output pulses generated 
by the PUT are supplied to the gate of the SCR 
via the 0.22uF coupling capacitor. Control 
over the phase relationship between the gate 
pulse and anode voltage of SCR2 is achieved 
by Trl. The transistor is in turn controlled by 
the feedback signal mentioned earlier. Because 
this signal contains a fair content of ripple, a 
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SCR2 

C20D.BT 101 /300R 



AUTOMATIC BATTERY CHARGER 


2/BC/9 


The circuit of the charger. As may be seen, it is a little more complex than other 
chargers. Yet considering the special functions which it performs, it is relatively simple 
and inexpensive. 



Figure I: The automatic charging curve of 
the unit, plotted here for all volt battery 
oj'40AH capacity. 


filter capacitor is required to smooth the 
waveform before it is applied to the transistor. 

To provide a reference voltage against which 
the feedback voltave can be compared a zener 
diode (D3) is used. Trimpots VR2 and VR3 set 
the control circuit constants for correct 
operation with 12 and 6 volt batteries. The full 
setting up procedure is given at the end of the 
article. 

To provide the overload protection 
mentioned earlier, the output current is sensed 
across the 0.1 ohm resistor which has VR4 
connected in parallel with it. The voltage 
developed across this resistor is fed via D2 to 
the base of Trl, causing it to conduct once a 
preset voltage is exceeded. This automatically 
prevents the output current from rising beyond 
the predetermined level. 

The charge indicator mentioned earlier 
consists of an indicator lamp B1 driven by 
SCR1, a small economy SCR. SCR1 is 
triggered into conduction by the voltage drop 
across VR1, which is proportional to the 
charging current. Thus while the charging is 
taking place at a relatively high level, SCR1 is 
triggered into conduction at the start of each 
half-cycle and the lamp remains alight, but 
when the charging process nears completion 
and the current drops, there is insufficient 
voltage drop across VR1 to trigger the SCR, 
and the lamp extinguishes. 

The type numbers nominated on the circuit 
for SCR 1 are for devices with a very high gate 
sensitivity. This is essential for correct circuit 


operation, as only a low voltage is available 
across the 0.22 ohm current sensing resistor. 
The voltage could conceivably be increased by 
increasing the resistor, but this would increase 
the circuit losses unduly, and would also risk 
unsatisfactory operation with 12V batteries 
due to lack of available voltage. 

The gate pulses applied to SCR1 contain 
both amplitued and phase information. This is 
ideal as it permits the lamp to gradually dim as 
the charging rate reduces. It does not, however, 
dim to the stage where it can no longer be 
easily seen. Before this,can occur the amplitude 
of the gate pulses reduce to a level too low for 
the SCR to trigger. Thus the phase of the gate 
pulses control the brilliance of the lamp while 
the amplitude controls the on-off state. This 
gives essentially a go/no-go readout which is 
much easier to interpret, especially by an 
inexperienced operator, than an ammeter 
reading. In addition it is also a good deal 
cheaper than even the smallest and simplest 
ammeter. 

For optimum results VR1 should be set so 
that the indicator turns off when the current 
falls below 0.5A. The terminal voltage of a 12V 
battery will at this point be between 14 and 15 
volts and the battery can thus be considered 
fully charged for practical purposes. Leaving 
the charger run beyond this point will simply 
cause the battery to receive a continuous 
trickle charge. 

Connecting a charger to a battery is often a 
confusing business for the inexperienced and 
sometimes even for the experienced. To 
minimise the risk of wrong connection we have 
fitted our charger with a reverse polarity 
indicator. The indicator consists of nothing 
more than a pilot light and diode connected in 
series across the output terminals. The diode is 
arranged to conduct only when a negative 
voltage is applied to the positive terminal, thus 
giving indication of a reversed connection, be it 
at the battery or the terminals of the charger 
itself. 

For the indicator to effectively serve its 


purpose, however, it is essential that the ON- 
OFF switch is in the off position before the 
battery is connected, regardless whether power 
is supplied to the charger or not. 

If the battery is connected, the wrong way 
around with the switch in the “ON” position, 
the main SCR is forced into conduction. It 
receives its trigger pulse as a result of the 
voltage differential set up between cathode and 
gate upon the sudden connection to the 
battery. (The 0.22uF capacitor keeps the gate 
momentarily at ground potential whilst the 
cathode is suddenly lowered in potential.) Once 
the main SCR has fired, the current flows 
straight through the bridge rectifier andthen 
back to the other terminal. 

It should now be fairly obvious why the fuse 
has been placed after the bridge rectifier rather 
than before it. The fuse will thus offer final 
protection should the operator fail to follow the 
correct procedure. Note also that the ON-OFF 
switch is connected across the gate and 
cathode of the main SCR rather than in series 
with one of the supply lines to the output 
terminals. This arrangement minimises the 
chance of high contact resistance being placed 
in circuit due to a worn or faulty switch. It also 
reduces the current requirements of the switch 
itself and thus permits the use of a smaller and 
cheaper type. Pulses from either the PUT or 
battery are inhibited with the switch in the 
“OFF” position, so that its operation is quite 
unambiguous. 

The final item in the circuit that bears 
discussion is the power transformer. It will be 
noted that we have specified a type which is 
especially designed for use in battery chargers. 
Since the voltage from the transformer 
secondary is accessible (via the diodes and 
SC R) to the operator, the insulation qualities of 
the transformer must meet high standards. 
(SAA Code 126.) 

It is possible to use other non-approved 
types of transformers, but it must be borne in 
mind that these may not meet the SAA code 
mentioned before. In view of this we 
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From the Design Centre 
of the World 

TOP VALUE DANISH 


LOUDSPEAKER 

KITS 


Your kind of quality 
because you build 
them yourself. 


AVAILABLE FROM ALL 
LEADING HI FI STOCKISTS 


Enquiries—Magnecord Sales & Service 
Branches in all States 
DISTRIBUTED BY: 

Magnecord Sales & Service 

276 Castlereagh St., Sydney. Phone 619881 


Loudspeaker Systems 
for Mono or Stereo 


Build yourself this superb 
Hi-Fi Speaker System 
with Peerless Kit 3-25 


On the right is the Peerless 3-25 Speaker 
Kit System illustrated on a baffle board 
ready to place in your cabinet. This 
superior 12", 3-way 3-speaker system 
combines a woofer, mid-range and tweeter 
with cross-over network for power 
handling up to 25 watts. Complete 
details for assembling into a 3-^- cubic 
foot enclosure are provided. 


SPECIFICATIONS: 

Max. Power in-put: 25 watts. 

Frequency range: 

Speakers: 


Crossover Frequencies: 


40-18000 Hz in 3.5 c. ft. enclosure. 
Woofer—CM 1200w. 

Mid-Range—G50 MRC 
Tweeter—MT 20HFC 
750 and 4000 c.p.s. 


Delivered with 3-25 dividing network (wired). 


Other speaker kits for mono and 
stereo available from $23.50. 
Send for further details. 


Baffle Board design for Kit 3-25 
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SET CHARGE *VL° 
INDICATOR m\p 

470 n |4r f 
0 

SET CURRENT 
470A 



TO JUNCTION OF 0.2W RESISTOR 
AND Dl NEGATIVE 

TO Bl 

TO JUNCTION OF 0.2W AND 
O.IW RESISTORS 

TO SI WIPER 

TO NEGATIVE TERMINAL 


TO POSITIVE TERMINAL, SI 
TO S2 WIPER 

TO Dl POSITIVE (VIA FUSE), Bl 
TO B2 
TO S2 


Most of the charger components and circuitry mount on this strip of Veroboard panel , 
viewed here from the component side with the trimmed conductor strips superimposed in 
light grey. 


recommend that in such cases one side of the 
secondary be returned to mains earth as a 
precautionary measure. As the prototype uses 
an approved type we have left the secondary 
floating. This avoids accidental short-circuits 
between the case of the charger (which is 
connected to mains earth) and the chassis of 
the car. Shortcircuits will occur if one side of 
secondary is earthed. 

Note that it is not sufficient to earth either 
the positive or negative output terminal which 
would get around this problem, because in the 
event of a transformer breakdown it would still 
allow a high voltage to appear at the other 
terminal should one of the sensing resistors 
become open-circuited or the SCR fail to 
conduct. 

Construction of the charger is reasonably 
straightforward. We used a standard 
instrument case to house the instrument, 
measuring 7 x 4 x 4in (W x H x D) and fitted 
with a turnover lid. A sample case was 
supplied by Heating Systems Pty Ltd of 19-21 
The Boulevarde, Caringbah, NSW. As can be 
seen from the photographs the case size 
selected gives a compact layout. All circuit 
components excepting the main SCR, the 
bridge rectifier and the two sensing resistors 
have been mounted on a piece of 0.2in grid 
Veroboard measuring 3‘/fin wide by 3in long. 

PARTS LIST .■■■.. 

1 Instrument case 7 x 4 x 4in 
with turnover lid. 

1 Chassis to suit case. 

1 Front label. 

2 Handles with 3in centres. 

2 SPST toggle switches. 

2 12Vbezels, one green, one red. 

2 Terminals, one black, one red. 

1 Fuse holder, front loading. 

1 Power transformer. Pri 240 V 
Sec 17 V at 4A DC 
A&R Type PT5503, etc. 

1 Veroboard 3%in wide x 3in long 
with 0.2in grid. 

1 RFC lOmH. 

1 10A fuse. 

SEMICONDUCTORS 
1 C20D or BT10I/500 or 2SF661 silicon 
controlled rectifier. 

1 C103Yor 2SF656 silicon 
controlled rectifier. 

1 D13T1 PUT. 

1 BC108 or TT108 silicon 
transistor. 

1 BZY88/C6V8 zener diode. 

2 EM401 or BY 126 silicon diodes. 

1 PA40 bridge rectifier. 

RESISTORS 

1 x 0.1 ohm, 1 x 0.22 ohm 5 watts. 10% 

1 x 100 ohm, 1 x 270 ohm, 1 x 470 ohm, 

2 x IK, 1 x 18K, 1 x 47K Viw. 5%, 2 x 470, 

1 x 2.2K, 1 x4.7K trimpots. 

CAPACITORS 

lx 0.1 uF, 1 x 0.22uFpolyester 50VW. 

1 x 470uFI 10VWelectrolytic, printed 
wiring board type. 

SUNDRIES 
4 Rubber feet 
1 Cord clamp 

1 Mains lead, plug, grommets, 4 spacers, 
bolts, nuts, solder etc. 

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those used for 
our prototype. Components with higher 
ratings may generally be used providing 
they are physically compatible. 
Components with lower ratings may also be 
used in some cases, providing the ratings 
are not exceeded. 


The 0.22 and 0. lohm sensing resistors are 
mounted on a separate tagstrip away from the 
main circuit board, to minimise heat transfer 
from the resistors to the board. The board itself 
has been so laid out that the four trimpots 
(VR1 to VR4) face the bottom of the case, to 
permit their adjustment through holes in the 
bottom of the case. 

Layout of the circuitry is not critical, and 
deviation from the presented layout should 
present no difficulties. Make sure, however, 
that the bridge and SCR are given adequately 


sized heatsinks. If separate heatsinks are used 
for the bridge and SCR, use at least 20 square 
inches of 16 gauge material for each. Note that 
the SCR is required to be monted with 
insulating washers, unless of course the 
heatsink itself is insulated from the chassis. In 
the prototype the SCR is insulated. 

Order of assembly is not critical, but it is 
probably easiest to assemble the board first 
with attached flying leads. These can then later 
be soldered to the switches etc, after it has been 
mounted into position. Make sure that heavy 
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PRICE: F0R/F0A SYDNEY: $191.00 


4 BANDS COVERING 540 Kcs. TO 30 
Mcs. 

TWO MECHANICAL FILTERS ENSURE 
MAXIMUM SELECTIVITY. 

PRODUCT DETECTOR FOR S.S.B. RE¬ 
CEPTION. 

AUTOMATIC NOISE LIMITER. 

LARGE TUNING AND BANDSPREAD 
DIALS FOR ACCURATE TUNING. 
CALIBRATED ELECTRICALBANDSPREAD. 
“S” METER AND B.F.O. 

2 MICROVOLTS SENSITIVITY FOR 10 
dB S/N RATIO. 



fA unit of Jacoby Mitchell Holdings Ltd) 

376 EASTERN VALLEY WAY, ROSEVILLE,2069. 
Cables and Telegraphic Address: ‘WESTELEC! 
Sydney. Phone 40 1212 
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KITS 


lAMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — GUITAR UNITS 
. - INSTRUMENTS — INVERTERS — CONVERTERS —RECEIVERS —TRANSMITTERS 
i— REGULATED POWER SUPPLY — TRANSISTOR AND VALVE TYPES. 


POPULAR KITS-TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 
C.R.O. UNITS 

3" FULLY CALIBRATED _ 

CRO WIDE BAND PREAMP 


1963 


CRO WIDE BAND PREAMP PROBE X10 

CRO WIDE BAND PREAMP PROBE X 100 

CRO WIDE BAND PREAMP CATH/FOL 

1966 3” CRO 

1968 __ 3" AUDIO CRO 

MULTIMETERS 8c VTVM’S 

METERLESS VOLTMETER 

SOLID STATE M/VOLTMETER (A.C.) 

NOISE. DISTORTION, M/VOLTMETER 

1966 VTVM 5% 

1966 VTVM .... 1% 

1968 SOLID STATE VOM 5% 

1968 SOLID STATE VOM __ 1% 

VTVM DIODE PROBE 
VTVM „ XIO AUDIO PROBE 
VTVM __ EHT PROBE 
BRIDGES 

1966 R.C. BRIDGE 

1968 R.C. BRIDGE & SIG/INJ 

TV INSTRUMENTS 

WIDE RANGE PULSE GENERATOR 

SWEEP GEN RANGE EXTENDER 

AUDIO INSTRUMENTS 

HIGH PERFORMANCE AF GEN 

SOLID STATE AF GEN 

DIRECT READING AF METER 

SQUARE WAVE GEN. 10HZ 1MHZ 

1968 SOLID STATE AF GEN 
ADDITIVE FREQUENCY METER 
AF TONE BURST GEN 

SOLID STATE AF GEN 1968 
SCALER DIVIDER UNIT 
CRYSTAL FREQUENCY CALIBRATOR 
1970 HIGH PERFORMANCE AF GEN 

R. F. INSTRUMENTS 
CRYSTAL OSCILLATOR UNIT 

S. W.R. INDICATOR 

1966 BASIC TEST OSCILLATOR 
SIG/INJ & R.C. BRIDGE 

1969 SOLID STATE DIP OSC 
SOLID STATE TEST OSC 
"Q" METER 

LASER UNIT (Laser Tube S178) 

DIGITAL FREQUENCY METER _ 200KHZ 

DIGITAL FREQ. METER 70MHZ 

1970 GENETRACER (Combined Generator/ 
Sig. Tracer) 

OSCILLATOR CALIBRATOR 
I.F. ALIGNMENT OSCILLATOR 
100KHZ CRYSTAL CALIBRATOR 
1MHZ CRYSTAL CALIBRATOR 
SOLID STATE GATE DIPPER 
HARMONIC SPOTTING GENERATOR 
V.H.F. DIP OSCILLATOR 
V.H.F. POWERMATCH 
POWERMATCH FIELD/S DET 
SIGNAL INJECTOR & TRACER 

R. F. DETECTION UNIT 

S. W.R. REFLECTOMETER 
R.F. IMPEDANCE BRIDGE 
BATTERY CHARGERS 
UNIVERSAL H/DUTY AUTOCHARGE 
6 or 12 Volt .... 1 Amp UNIT 
REGULATED POWER SUPPLIES 
H.T.190 to 270VDC @ 40mA with Volts & 

Current Meter 

LABORATORY TYPE 30/1 UNIT 
VAL-STAB UNIT 
TRANS-STAB UNIT 
TRAIN CONTROL UNITS 

1967 MODEL TRAIN CONTROL 

1967 MODEL TRAIN CONTROL with 
SIMULATED INERTIA 

1968 HIGH POWER UNIT 

POWER SUPPLY ..... MODEL TRAINS 
SCR-PUT CONTROL UNIT. 1971 
SCR-PUT CONTROL UNIT. 1971 
with SIMULATED INERTIA 
VOLTAGE/CURRENT CONTROLS 
VARl-WATT POWER CONTROL 
VARI-TACH MOTOR CONTROL 
AUTO LIGHT DIMMER ..... 2KW 

AUTO LIGHT DIMMER . 4KW 

VARI-LIGHT DIMMER 300W 
AUTO-LIGHT CONTROL 
BRIGHT-DIM LIGHT CONTROL 
SCR SPEED CONTROLLER 
AUTOMOTIVE UNITS 
6 or 12 VOLT STANDARD UNIT 
6 or 12 VOLT W/DWELL ANGLE 
TACHO & DWELL UNIT FOR SERVICE 
STATIONS 


94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 


112 

113 

114 

115 

116 

117 

118 

119 

120 
121 
122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 


135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 


151 

152 

153 

154 

155 

156 

157 

158 

159 

160 
161 


RO-FO TRANSISTOR IGNITION UNIT 

DWELL EXTENDER UNIT 

C.D.I. SOLID STATE UNIT 

ALL ELECTRONIC IGNITION KIT 

MISCELLANEOUS KITS 

GEIGER COUNTER .... SOLID STATE 

PHOTO TIMER 

DIRECT READING IMPEDANCE 
METER UNIT 

ELECTRONIC ANEMOMETER 
SIMPLE PROXIMITY ALARM 
PIPE AND WIRING LOCATOR 
RESONANCE METER 

ELECTRIC FENCE . SOLID STATE 

ELECTRONIC METRONOME .... 

ACCENTUATED BEAT 
TRANSISTOR TEST SET 
ELECTRONIC THERMOMETER 
FLASHER UNITS 
SOLID STATE VARIAC UNIT 
LIE DETECTOR UNIT 
METAL LOCATOR 
STROBOSCOPE UNIT 
ELECTRONIC CANARY 
240 Volt LAMP FLASHER 
ELECTRONIC SIREN 
ELECTRONIC SPEED SENTRY 
ULTRASONIC OBSTACLE SENSER 
TESTMASTER 

PROBE TYPE CAPACITANCE METER 
A.C. LINE FILTER UNIT 
SOLID STATE PROXIMITY SW. 
INTERCOMM. UNIT 2 STATION 
INTERCOMM. UNIT __ 4 STATION 
INTERCOMM. UNIT ._ 6 STATION 
HIGH FIDELITY AMPLIFIERS 
MONO UNITS 

10 WATT BASIC AMP S/STATE 
25 WATT BASIC AMP ... S/STATE 
50 WATT BASIC AMP _.. S/STATE 
HI-FI 3 with CONTROLS (VALVE) 
MULLARD 3-3 
10 WATT SOLID STATE 
25 WATT SOLID STATE 
50 WATT SOLID STATE 
STEREO UNITS 
MULLARD _ 3-3 .... (VALVE) 

MULLARD 10-10 (VALVE) 

10 (VALVE) 

__ SOLID STATE 
113 SOLID STATE 

115 SOLID STATE 

118 VALVE 
3+3 .... SOLID STATE 
104-10 SOLID STATE 
10 4-10 .... (Protected) 

128 20-I-20W — S/S 

128 . - 

129 . 

130 . 

132 . 



+ 2 

4-60W . s/s 

34-3 __ I NT/CIRC 
H/Phonc Amp 
454-45 or 


PHILIPS ... 10-10 
PHILIPS ..._ 10-10 
PLAYMASTER 
PLAYMASTER 
PLAYMASTER 
PLAYMASTER 
PLAYMASTER 
PLAYMASTER 
PLAYMASTER 
PLAYMASTER 
PLAYMASTER 
PLAYMASTER 
PLAYMASTER 
23 4-23W 
PUBLIC ADDRESS UNITS 
10 WATT STANDARD SOLID STATE 
25 WATT STANDARD .... SOLID STATE 
50 WATT STANDARD ..... SOLID STATE 
PLAYMASTER STEREO P.A. UNIT 
PLAYMASTER 30 WATT P.A. UNIT 
PLAYMASTER 12-240 P.A. UNIT 
504-50 WATT P.A. UNIT 
GUITAR UNITS 
PLAYMASTER 116 __ 40 WATT 
PLAYMASTER 117 60 WATT 

PLAYMASTER 125 50 WATT 

GUITAR FUZZ BOX 
GUITAR WAA WAA UNIT 
GUITAR REVERB UNIT 
GUITAR TREBLE/BOOST UNIT 
STEREOGRAM UNITS 
PLAYMASTER 124 
PLAYMASTER 132 
MISCELLANEOUS AUDIO UNITS 
THEREMIN UNIT 
1968 VOL/COMP UNIT 
KEYLESS ORGAN UNIT 
ORGAN TREMULANT/VIB UNIT 
MUSICOLOR UNIT 
STEREO PHONE ADAPTOR 
1970 l/C VOL/COMP UNIT 
CONTROL UNITS 
PLAYMASTER 104 
PLAYMASTER 112 
PLAYMASTER 120 
PLAYMASTER 127 


MIXER UNITS 

162 SOLID STATE 4 CHANNEL UNIT 

163 SOLID STATE 4 CHANNEL HI-IMP 

164 UNIVERSAL MIXER 8 CHANNEL 

165 UNIVERSAL MIXER .... 3 HIGH 

INPUTS with TREMOLO 

166 UNIVERSAL STEREO SYSTEMS 
PREAMPLIFIER UNITS 

167 S/S SILICON MONO 

168 S/S DYNAMIC MIC MONO 

169 S/S DYNAMIC MIC .... STEREO 

170 PLAYMASTER 115 . FET. STEREO 

171 PLAYMASTER 118 

172 SOUND PROJECTOR PREAMP 

173 BALANCED MIC PREAMP 
TAPE AMPLIFIER UNITS 

174 SOLID STATE PREAMP 

175 PLAYMASTER 110 „„ MONO 

176 PLAYMASTER 110 ... STEREO 

177 PLAYMASTER 110 .... POWER UNIT 

178 PLAYMASTER 110 .... MONO/STEREO 

ADAPTOR/POWER UNIT 

179 SOLID STATE V.O.X. UNIT 

180 TAPE ACTUATED RELAY 
TUNER UNITS 

181 PLAYMASTER 111 

182 PLAYMASTER 114 

183 PLAYMASTER 122 

184 PLAYMASTER 123 

185 PLAYMASTER 131 

MUSICAL INSTRUMENTS, ETC. 

186 ELECTRONIC BONGO DRUMS 

187 ELECTRONIC AUTO DRUMS 

188 ELECTRONIC CONSOLE SOUND 

EFFECTS SYNTHESISER 

189 TELEPHONE AMPLIFIER 

190 ELECTRONIC MEGAPHONE 
RECEIVERS 

191 SYNCHRODYNE UNIT 

192 DELTAHET .... VALVE UNIT 

193 ABC—3 

194 ABC—4 

195 ABC—5 

196 3 BAND D/CHANGE SUPERHET 

197 3 BAND 2 

198 3 BAND 3 

199 1967 ALL WAVE 2 

200 1967 ALL WAVE 3 

201 1967 ALL WAVE 4 

202 1967 ALL WAVE 5 

203 1967 ALL WAVE 6 

204 1967 ALL WAVE 7 

205 FET TRANSISTOR 3 .... BROADCAST 

206 FET TRANSISTOR 3 ALL WAVE 

207 INT/CIRCU IT TRF 

208 TRANSISTOR 1 

209 TRANSISTOR 2 

210 TRANSISTOR 3 

211 PANORAMIC RECEIVER UNIT 

212 240 COMMUNICATIONS RX 

213 27MHZ RADIO CONTROL RX 

214 ALL WAVE INT/CIRCUIT 2 

215 FREMODYNE 4 . SOLID STATE 

216 FREMODYNE 4 .... RF SECT. ONLY 

217 110 Communications RX 

218 CAR ANTENNA SIGNAL BOOSTER 

219 3 BAND PRESELECTOR . SOLID STATE 

220 RADIO CONTROL LINK RX 

221 160 COMMUNICATIONS RX 

222 DELTAHET MK2 COMMUNICATIONS 

RX ..... SOLID STATE 

223 MODULAR 3 BAND RX 
CONVERTERS 

224 BASIC SHORT WAVE UNIT 

225 50 & 144MHZ UNIT 

226 LOW FREQUENCY UNIT 

227 144MHZ .... SOLID STATE 

228 MARINE/FIRE BAND UNIT 
TRANSMITTERS 

229 144MHZ ..... 20 WATT 

230 3 BAND A. M. TX 10 WATT 

231 52MHZ A.M. TX ..... 7.5 WATT 

232 MODULATOR/P-SUPPLY / PA.20W 
232 MODULATOR/P-SUPPLY & PA.20W 

234 LINEAR AMP . 250 WATT SSB 

235 52MHZ HANDSET 

236 144MHZ HANDSET 
MISCELLANEOUS UNITS 

237 MORSE PRACTICE SET 

238 •’Q" MULTIPLIER 

239 NOISE SILENCER ... SOLID STATE 

240 AUTOMATIC MORSE KEY UNIT 

241 RF PREAMP UNIT ..... SOLID STATE 

242 BFO CERAMIC FILTER UNIT 

243 VFO UNIT ..... SOLID STATE 
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gauge leads are used between the bridge 
rectifier and output terminals. One side of 8 
amp “figure-eight” flex is suitable. 

To keep the overall cost of the project to an 
absolute minimum, we have taken some pains 
in selecting budget-priced components. All 
semiconductor devices were chosen from the 
economy lines of various manufacturers. 
Likewise pilot lights and switches were selected 
primarily with regard to cost and performance. 
A point to note about the pilot lights is that 
they should preferably be visible from the side 
as well as from the top. Being able to view the 
pilot lights from almost any angle makes the 
charger much easier to use. 

Those wishing to further reduce costs can do 
so by careful attention to hardware details. For 
example, instead of using a printed or engraved 
label, one can be fabricated using a full-sized 
bromide print (similar to a black and white 
photograph) covered with a piece of clear 
plastic such as found on shirt boxes. Bromide 
prints for this purpose are available through 
the Information Service at a cost of $1.00. 
Although the appearance of this may not be 
quite as professional as that of a printed or 
engraved label, it is still quite acceptable. 

Metalwork diagrams for the case and 
chassis are also available from the Information 
Service. Constructors wishing to “roll their 
own” should ensure the case is provided with 
adequate ventilation. For safety reasons a large 
number of small holes is preferable to a smaller 
number of large holes. 

As can be seen from the photograph, the 
front panel carries a set of instructions. These 
outline the correct procedure to be taken when 
connecting a battery to the charger. The 
bromide print mentioned earlier includes this 
set of instructions and even if the remainder of 
it is unsuitable due to a different layout being 
used, this part of it should at least be used. 

Of the instructions the final one is of 
particular importance. It states that the charger 
must always be switched off before the clips 
are disconnected from the battery. Failure to 
do so will result in sparks being generated, 
which can lead to an explosion in and around 
the battery. This is because both oxygen and 
hydrogen are generated by the battery during 
the charging cycle, and these under favourable 
conditions form a very explosive mixture. 
Unfortunately too little attention has been 
focused on this in the past, which has led to 
many near fatal accidents. 

Finally, the setting up procedure. In all, four 


A view of the pro¬ 
totype unit , re¬ 
moved from its case 
and with the panel 
swung down from 
the chassis bracket. 
Note the row of tab 
pots along the rear 
of the wiring board. 


adjustments must be made. The first two 
concern the voltage settings. 

Before these can be made, however, it is 
necessary to connect a lOOOuF electrolytic 
capacitor of at least 25 VW in parallel with a 
100 ohm 5W resistor across the output 
terminals, to provide the circuit with a 
simulated battery load. Next, switch on and set 
the 12V/6V switch to the 6V position. Adjust 
VR3 for an output of 7.7 volts. Now set the 
switch to the 12 volt position and adjust VR2 
for an output of 15.5 volts. 

Setting the current limit trimpot VR4 must 
be preceded by turning it fully anticlockwise, 
ie the wiper should be closest to the negative 
output terminal. Then, with an ammeter 
connected across the terminals (use highest 
available range on ammeter initially) adjust 
VR4 until the current reads 5 amps. The 
reason for setting it to 5 amps rather than 4 
amps is to allow for the positive temperature 
coefficient of the sensing resistor. After a few 
minutes operation, the current will be seen to 
fall back to the required 4 amps. The voltage 
selector switch may be in either position for 
this adjustment. 

The final adjustment to be made is that to 
VR1. This adjustment controls the point at 
which the CHARGE indicator turns off. For 
normal operation the battery can be considered 
(continued on page 135) 
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FOUR-CHANNEL DISCS 


Four-channel sound is relatively easy to achieve with tape, — but what of a four- 
channel disc? Some companies in the USA are actively engaged in the 
development of such a system, and at least one of them is marketing a complete 
system with specially cut discs. 


Four-channel sound has been on the audio 
scene for several years now, and although 
much confusion still exists about many aspects 
of this controversial subject, some guidelines 
have been established. 

For example, up to this time, true discrete 
four-channel sound can be heard only from the 
tape format. It is also well established that in 
the true classical sense, the purpose of four- 
channel sound is to capture concert hall 
ambience and enhance the acoustic perspective. 

Although strictly an artificial phenomenon 
with no counterpart in live music, pop four- 
channel sound of the equal amplitude 
“surround'' variety is an accepted fact. Even 
though the pop four-channel sound is a 
contrived product, the result of mid-downs 
from 8 or 16-track recordings, it nonetheless 
appears in the form of a discrete “in-line’’ tape 
recording. 

While there is admittedly a dearth of both 


pop and classical four-channel recordings, 
what is available has been demonstrated at 
many hi-fi shows and in a large number of 
audio salons. There is little question that these 
demonstrations have had tremendous impact 
on those who have heard them, and have 
established four-channel sound as a major step 
forward in audio and a very desirable product. 

The trouble is that, desirable though four- 
channel sound may be, it is, in the present tape 
format, a bit rich for most pockets. As avid a 
tape man as I am, I have to agree with those 
who state that four-channel sound will never 
get off the ground, unless it appears on disc 
and can be broadcast on FM. While this is 
unquestionably sound merchandising policy, 
there is a big technological “if’ in this attitude. 
To wit: How are we going to record four- 
channel sound on a disc? There are quite a 
few companies working on the problem, among 
them Columbia, Nippon Columbia, JVC, 


Electro-Voice, Sansui. No, I have not forgotten 
Peter Scheiber and more about this 
pioneer in the field a little later, As you might 
expect, there has been a great deal of jockeying 
for position ... claims and counter claims ... 
“ours is the best,” etc. 

The New York rumour mill has been 
particularly active on the four-channel disc, 
and it has been hectic running the rumours to 
ground, and sifting fact from fancy. Out of this 
welter of confusion, a trend seems to be 
developing. However, before drawing any 
conclusions, 1 think it would be interesting to 
review the various approaches to the four- 
channel disc that have been undertaken up to 
now. 

Ideally, of course, we would like a discrete 
four-channel stereo disc, with complete 
independence between the channels. Some wild 
things have been proposed to accomplish this. 
For example, one idea was a throwback to the 



Matching Frequency 
Response to Ambience 


An American manufacturer of audio 
equipment has developed a system 
which allows the user to tailor the 
frequency response of his audio 
installation to suit the acoustic 
environment of his listening room. 

The system is the Soundscraftsmen Model 
20-12 Audio Frequency Equaliser, designed to 
allow individual adjustment of each octave in 
the audio frequency range for both channels of 
a stereo system. The makers, Soundcraftsmen, 
1320 East Wakeham Avenue, Santa Ana, 
California, 92705, USA, say this allows the 
user to tune the frequency response of a stereo 
system and room environment to within + 2dB 
of reference. 

The 20-12 system provides each stereo 
channel with 10 octave controls, covering 
from the low end octave 20 to 40Hz up to the 
high. end octave 10240 to 20480Hz. Each 
octave control is adjustable to provide 
anywhere from 12dB boost to l2dB cut. Each 
channel also has a Master Output Level 
control which provides continually variable 
adjustment of the entire frequency spectrum 
over a range of 18dB. A Maximum Output 
Signal control allows adjustment of output 
voltage for each channel to match amplifier 
sensitivity, up to 6V RMS. 


Supplied with each Frequency Equaliser is a 
test record, which is used to determine the 
settings per octave for the particular room. The 
purchaser also receives special charts on which 
can be marked the settings for varied room 
conditions, such as glass doors open or closed, 
drapes drawn or apart, room full of people, 
different seating arrangements, relocation of 
speakers — in fact, any change in conditions 
which would affect the acoustic ambience. 
These charts can be used to recreate the 
settings for a particular situation at any time 
without the need for a recheck with the test 
record. 

Other advantages claimed for the system are: 


Equalisation of records. Deficiencies in 
records, such as noisy surface, diminished 
highs or lows, etc, can be compensated. 

Compensation for radio station. If it is 
found that particular stations have excesses of 
highs or lows, record charts can be made out 
so that tonal response can be adjusted each 
time these stations are tuned. 

Equalising tapes. Compensation can be 
applied for prerecorded or home-recorded 
tapes which have frequency deficiencies, on 
playback. 

Improving recordings on tapes. Better tapes 
can be made from existing tapes with 
frequency deficiencies, by re-recording. 
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by Bert Whyte 


the USA scene 


Cook binaural disc of early two-channel days, 
wherein two channels were cut some distance 
apart on the disc and then reproduced by 
tandem parallel cartridges. 

In the four-channel version two standard 
45/45 stereo grooves were to be utilized, 
reproduced with a double stylus pickup 
cartridge! Among many drawbacks of this 
system, the most objectionable was the 
reduction of playing time. 

The JVC four-channel disc can be said to be 
of the discrete type. In this system a four- 
channel source is fed into a matrix circuit 
converting the sound into sum and difference 
signals. Tlie sum signal is cut as a direct signal 
and the difference signal is converted to a 
frequency and phase modulated signal of up to 
45KHz and recorded over the direct signal. 

In reproduction, a “decoder” box containing 
RLAA equaliser, high and low pass filters, 
detector and matrix, furnishes the correct four- 
channel output signals. Crosstalk is 20-25dB, 
roughly the same as in conventional two- 
channel stereo. 

Thus, in practical terms, the JVC disc 
produces discrete four-channel sound. All in 
all, a pretty impressive accomplishment. 

However, critics of the JVC system point 
out the following problems: 

(1) A special phono cartridge with a 
response beyond 45KHz is required to play the 
disc. 

JVC say this is not a major point, as they 
have a suitable unit of their own. Most US 
pickup manufacturers seem to agree that 
producing a cartridge with such a response is 
well within present technology. 

(2) A special cutting stylus would be 
necessary to cut such high frequencies on a 
vinyl disc; also, modifications would have to be 
made in the cutter head and amplifier; and 
signal to noise ratio would suffer, and be no 
better than 50dB. 

JVC maintain that the signal to noise ratio is 
better than 50dB, and seem to have 
anticipated the cutting problem by running the 
cutting lathe at reduced speed so that they are 
not running the modulated signal higher than 
16.6KHz. 

(3) Even with modem pickup arms, 
operating at one gram, record wear would soon 
erase the ultrasonic groove modulations, 
destroying separation . 

JVC claim the disc can be played 1000 
hours without erasing the high frequencies. At 
present there is no statistical evidence to 
support this claim. It is worth noting that some 
time ago, scanning electron microscope studies 
of stereo record grooves showed significant 
deterioration of high frequencies after relatively 
few plays. In any case, trouble would certainly 
be anticipated in the playback of the disc with 
the relatively heavy and crude pickup arms on 
record players in use by the general public. 

There have been other criticisms, but the 
foregoing are those most often mentioned. 

I have heard the JVC disc, and it seemed to 
work as advertised. But it was a very 
superficial exposure and the program material 
was limited. To do justice to the system and to 
reach a meaningful evaluation, one would have 
to live with it for a while. In sum. the JVC four- 
channel disc has tantalising potential, but it 
would appear that there are problems to be 


resolved if there is to be any possibility of 
industry acceptance. 

All of the other four-channel discs proposed 
by the companies mentioned, are variations on 
the matrix theme. All of them use the encoding 
concept of a complex mixing (matrixing) of the 
four-channel discrete sound source to two 
channels, and then decoding back up to four 
channels. The trouble is that no matter how 
clever the matrixing, the decoded channels are 
not truly discrete. Does this matter? 

Let’s put it this way ... the dyed-in-the 
wool, “golden-eared” audiophile would 
probably reject the system out of hand. For the 
less technically sophisticated it will be 
musically acceptable. While for “Joe Doakes,” 
the man in the street, it is doubtful that even if 
he were given an A-B comparison, he would be 
able to differentiate between the discrete tape 
source and the nondiscrete disc. 

Of the companies with plans for a four- 
channel disc, it would appear that Electro- 
Voice is a few jumps ahead of the competition. 
Their closest rival until recently was Peter 
Scheiber. As noted, many of the matrix 
systems have similarities. Such was the case 
with the Electro-Voice system and that of Mr 
Scheiber. Most likely to avoid patent 
difficulties Electro-Voice has acquired the 
rights to Mr Scheiber’s system. 

Mr Scheiber and Advent (with whom he had 
an association at the time) gave one of the 
most honest demonstrations of four-channel 
sound I have ever heard. There was no 
“fudging” or “gimmicking” whatever. We were 
offered direct A-B comparisons between 
discrete four-channel stereo tape and the same 
program on a Scheiber encoded four-channel 
disc. 

While some of those present maintained that 
it was difficult to distinguish between tape and 
disc, others could pick the difference. The clue 
that you were hearing the disc was that, after 
the fullness of the tape reproduction, the sound 
on the disc showed a tendency to “collapse” 
towards the middle and front of the room, and 
sounded almost like an out-of-phase condition. 

Without the A-B tests, the sound of the disc 
was impressive. The very sophistication of the 
Scheiber system, in a way worked against the 
inventor, Mr Scheiber incorporated in his 
system a diagonal (left front/right rear and 
right front/left rear) automatic gain control 
function to enhance the separation between the 
four channels. A neat idea but it made the cost 
of his decoder unit fairly expensive. A criticism 
of the Scheiber system was of its mono play¬ 
back on FM, with a purported loss of nearly 
8dB in level In all fairness, this was reported 
on his earliest versions of his system, and I 
believe that some corrections were made in 
subsequent versions. 

The Feldman four-channel stereo disc 
system which was bought by Electro-Voice, 
has many advantages and almost none of the 
drawbacks of other matrix systems. 
Directional effects are good, with adequate 
channel separation and low crosstalk. There is 
less loss in monophonic FM reception than in 
any other system. Not the least of the 
advantages is that Electro-Voice has managed 
to get the decoding circuitry reduced to a 
monolithic IC. Mounted in a neat box 
about half the size of a cigar box, with 
appropriate input and output receptacles and 
switching facilities they have the cost of a 
decoder down to $59.95. Furthermore, it is 


available at many hi-fi dealers around the 
country. With this accomplished, Electro- 
Voice are pressing hard to get their system 
accepted as the industry standard. They have 
made good progress. At present, E-V has 
signed up 5 or 6 small record companies. 

No less than 28 FM stations around the 
country have E-V encoders and are presenting 
four-channel broadcasts. Eight recording 
studios have encoders for four-channel disc 
production. I should have mentioned that the 
E-V system is considered completely 
compatible with present two-channel disc 
playing equipment and with FM broadcasting. 
Hence FCC approval and hence the 28 
stations broadcasting in this mode. It is 
interesting to note that as more E-V encoded 
four-channel discs become available, FM 
stations will not have to use encoders at all. 
They will simply playback the record, 
broadcast it as usual and if the home listener 
has a decoder, he will hear the four-channel 
sound. 

I have one of the E-V decoders and some 
test pressings of some Enoch Light four- 
channel stereo, encoded by Mr Light and John 
Eargle of Mercury Records at the latter’s 
studio. Mr Eargle points out that the 
mixing/encoding for the discs differs from Mr 
Light’s previous mix of the same material for 
four-channel stereo tape, in that the type of 
mix, the pan-potting , etc is specifically tailored 
to the characteristics of the E-V encoder. Mr 
Eargle also noted that a big help in making a 
high quality encoded recording is that the 
mixing console enabled him to monitor the 
recording through the E-V decoder, as if he 
were listening to the finished product. A kind 
of musical feedback loop! 

Unfortunately, because of the differences in 
the tape and disc mix, I was unable to conduct 
any A-B tests at home. The sound from the 
disc is excellent in the normal parameters of 
frequency and transient response. As far as the 
four-channel sound is concerned, with the 
“surround” type of pop material I was listening 
to, the directional effects were pronounced, and 
let’s face it, that is the name of the game with 
this kind of music. 

I have played the E-V discs for some friends 
who are totally non-technical types — just 
people who enjoy music — and they were 
completely enthralled with the sound. I then 
played some of Mr Light’s four-channel 
stereo tapes for them and got two reactions. 
One was they seemed to think the tapes had 
“more brighter, sharper” sound (I think they 
really were referring to the greater fullness and 
distribution of the sound) and the other was 
that they preferred the disc because there was 
less hiss! And they were right about that, since 
the discs were quieter, and hearing hiss at the 
back of you as well as in front is most 
disconcerting. 

Thus from “Mr Average Man’s” viewpoint 
the E-V discs are a success. As an old die-hard 
I still prefer discrete four-channel stereo, but if 
the encoded discs catch on and create a viable 
new four-channel market, it has to do some 
good for we crusty old types as well. 

Perhaps there will be some dramatic 
breakthrough on four-channel stereo discs, but 
in the light of available evidence and the 
present blitzkrieg campaign, it looks as though 
Electro-Voice have the edge on everybody else. 
Reprinted by permission from “Audio Mag¬ 
azine” (USA) July, 1971. 0 
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H. REPRODUCERS CO 


293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 
TELEPHONE: 277-3066 

ADC Cartridge and Amplifiers, Kef ipealters, J. H./G. H. I 


Exclusive Australian Agents for 


Arms. Pritchard Arms. TRANSCRIPTOR TURNTABLES and the popular J.H. Synchronous Turntabla. 
. • _’____ 


_ ■ ■' 


THE If] SOUND 


OF SILENCE 


• The J.H. Turntable has been found under conditions where the motor is rigidly mounted to 
possess an ideal relationship of mass distribution, so much so that comparative tests prove that 

its rumble content is appreciably lower than that of any other turntable regardless of price. 

@ (It may interest the reader to know that the troublesome frequency is not the mains frequency 
of 50 cycles, but the first harmonic which occurs at 100 cycles. Mechanical rumble is at 8 
cycles and, of course, cannot be reproduced. 

• CONCLUSION: If you require the absolute optimum in signal/noise ratio, INSIST ON A 
“JH” Turntable - backed by scientific know-how. 2 . SPEED MANUAL VERSION: $39.00 

WITH SPEED CHANGE: $43.00 


All New Zealand enquiries to our Agents: 
His Master's Voice (N.Z.) Limited, 
162-172 Wakefield Street, Wellington, N.Z. 


TESTS PROVE THE NEW J. H. SYNCHRONOUS TURNTABLE NOW GIVES THE WORLD'S FINEST RESULTS 

- AT NO EXTRA COST. 

• Every turntable ever made has a rumble component due to mains frequency of the drive motor. 
Great pains are taken by manufacturers in efforts to isolate this component which comes via 
the platter to the stylus and causes problems in particular systems. 


• ONLY the J.H. Turntable has really brought this problem to an absolute all-time low. 
Although in early releases of the new “J.H.” models we decoupled this component to highly 
acceptable standards by means of neoprene cellular washers of specified structure, further 
research has been continued until a state of near perfection has been achieved. THIS IS THE 
SOUND OF SILENCE — the most important requirement in a stereo turntable. 


• The problem with rubber and springs as shock isolators is the change in decoupling coefficient 
which transpires due to fatigue and other factors. If the masses and the nature of the materials 
are suitable it is sometimes found (although rarely) that rigid mounting is an agreeable solution. 


• The J.H. Synchronous Turntable has been subjected to extensive tests in aeronautical research 
laboratories where questions of shock isolation of instruments is a very critical factor. 
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CIRCUIT Si DESIGN IDEAS 


Interesting circuit ideas and design notes selected by the Editor from technical literature, reader contributions 
and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome. 



Centre Woofer Crossover Network 


A loudspeaker system for external use with 
an electric organ was recently constructed and 
it has emerged that this unit has applications 
outside the field for which it was originally 
intended. As such, there may be a number of 
readers who would like to try this system, 
possibly for use with a stereo system where 
high fidelity and power handling ability are 
required. 

The original need was for a speaker system 
which could handle a relatively high power 
level in the bass region and where a 
stereophonic effect was required for the middle 
and upper registers. The latter is necessary to 
cope with the particular type of vibrato system 
used on the organ in question. The organ 
makers actually used three amplifier channels, 
one for the bass and one each for the right and 
left middle and upper frequencies. As the writer 
had a good stereo amplifier, it was decided to 
make use of it if possible. 

If the bass frequencies could be combined 
from both channels and fed into the bass 
speaker, while retaining the middle and upper 
registers such that each channel feeds into its 
own speaker(s), the original arrangement could 
be simulated. This was quite readily achieved 
as may be seen from the diagram. The 
crossover frequencies selected were 200Hz and 
5KHz. The 6.4mH inductors from each 
channel, feed the woofer giving the requisite 
attenuation at 200Hz. While this method may 
be open to some criticism, as there is little 
isolation between the outputs of the two 
channels, it works out quite well in practice. 

From each channel again, the two mid-range 
speakers are each fed via a lOOuF capacitor, 


so taking over at 200Hz. Each tweeter is fed 
from its mid-range speaker by the simple 
method of capacitive coupling via a 4uF 
capacitor. This is possible due to the natural 
roll-off of high frequency response of the mid¬ 
range speakers. 

It may be seen that the circuit includes two 
2200uF electrolytic capacitors back-to-back in 
the common line. This is introduced simply as 
a precautionary measure in cases where 
transistor amplifiers may not have a common 
earth for both channels. The capacitors may be 
omitted if it is safe to do so. 

It will also be seen that two sets of 200uF 
electrolytics back-to-back have been used, to 
get the requisite non-polarised lOOuF. While 
this is not considered to be the best practice, 
there is little alternative from an economics 
point of view and it works quite well in practice. 

The inductors in speaker crossover networks 
are usually air-cored and wound with a heavy 
gauge of wire. It was felt that this rather 


cumbersome item could be reduced in size by 
winding it on a ferrite aerial rod. In this case, a 
Viin diameter ferrite rod was cut in halves, each 
half being about 4in long. Each winding 
consists of 360 turns of 22 B & S enamel wire, 
to give 6.4mH. It would be wise to check the 
inductance when any attempt is made to 
duplicate this, as the grade of ferrite will affect 
the final inductance. 

The speakers used were all made by 
Magnavox. These were one C15W, two 6Ws 
and two 3UCs. These or equivalents, may be 
set up with the woofer in a centre enclosure 
and a 6W and 3UC in a suitable enclosure on 
each side. 

The crossover network values given are for 
8-ohm speakers. For 15-ohm systems, the 
inductor should be 12.8mH and the capacitors 
50uF and 2uF. For 4-ohm voice coils, the 
inductors should be 3.2mH and the capacitors 
200uF and 8uF. (By Ian Pogson, “Electronics 
Australia’'.) 


6.4mH 6.4mH 



Printed Boards Made Simply 


On reading the article. Making Your Own 
Printed Boards, by N. H. Kennedy, in the 
May, 1971 issue of “Electronics Australia,” I 
noted that either a photographic process or the 
use of bitumen paint and brush was advocated. 
It was my hope to find a simpler process 
explained. The idea to be presented may not be 
new today, but it may be of interest to readers 
who have not come across it before. 

About three years ago, I gave up trying to 
make printed boards with a paint brush and set 
about to find a cleaner and more convenient 
method. My first attempt, using a “water" 
colour pencil was not successful. I then tried a 
“chemical" type marking pencil (possibly a felt- 
tipped type. Ed.) and as the ink is waterproof, 
when dry, I had achieved success. 

The following steps are suggested when 
making a printed board using the “chemical" 
waterproof marking pencil. 


1. Make a sketch of the board on a piece of 
paper, to establish the size of the board and 
general layout. 

2. Cut the blank board to size. 

3. Clean the copper surface thoroughly, 
using a piece of steel wool. 

4. Using a fine-point marking pencil, draw 
directly on the copper surface, a copy of the 
pencil sketch. 

5. Make sure that a liberal coating of ink is 
applied to the surface. To ensure this, after 
every mark or line, wipe the point of the pencil 
on a piece of scrap paper. This is most 
important. 

6. Drill the holes for components, etc. 

7. Place the prepared board into the etching 
solution and agitate until the unwanted copper 
has been removed. 

8. Carefully remove the board from the 
solution and wash under running water. 


It is worth noting that there is no real need 
to apply a coat of resin to the surface. The ink 
r emains on the copper and does not affect 
soldering. After soldering, run the pencil over 
each joint to complete the seal. Various colours 
can be used to identify the circuitry. 

A board made by this method is shown in 
the picture and was made for the preamplifiers 
for the “E-A” 10 Plus 10 Stereo Amplifier, 
described in April, 1969. 

(Bv Mr B. Sallur, 72 Pitt Street, St James 
Park. WA 6102.) 



ELECTRONICS Australia, October, 1971 


69 




















STEP down 

TRANSFORMERS. 

SECON- 


RATING DIMENSIONS 




DARY 

TYPE — 






WEIGHT 

VOLTS 

NO. 

V.A. 

AMPS 

H. 

w. 

L. 

LBS. 

FUSEMASTER RANGE 

- Enclosed In Steel Cases 




6 

TS6 GOB 

60 

10 

5 

3*4 

7 

6* lb. 

12 

TS12 12B 

12 

1 

2‘« 

2’/. 

5V. 

2 lb. 

12 

TS12 3OB 

30 

2.5 

4', 

3 

6 

4 lb. 

12 

TS12 606 

60 

5 

5 


7 

6'-;. lb. 

12 

TS12 125B 
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able for connecting to a 240 volts, 50 
Cycles, Single phase supply and, where 
applicable, comply with Australian 
Standard Cl26 - 1950 under approved 
Number NI58. 

FUSEMASTER RANGE:— 

All transformers housed in steel cases 
(“A" and "B") fall into the above 
category. 

A TYPE 

• Fuse protection of output 

• Three core primary Flex 6'6" long 

• Conduit or grommet knockouts 

• Primary and Secondary Terminal Blocks 

• Carrying handle 

• Provision for wall mounting 

• Two outlets provided on I25W rating and 
over. 

B TYPE 

• Fuse protection of output 

• Three core primary Flex 6'6" long 

• Carrying Handle 

mounting 


• Provision for wall 


Available from recognised electrical wholesalers 

FERGUSON TRANSFORMERS PTY. LTD 




331 HIGH STREET, CHATSWOOD, N.S.W. 

TELEPHONE 40-0261 (8 LINES) 


P.O. BOX 301, CHATSWOOD, 2067. 
TELEGRAMS: "FERTRAN 



ADDRESS 
STATE. 


POSTCODE 


COMPONENTS FOR 

PEOPLE WHO KNOW 

components:^ - 


Hawker Siddeley Electronics 


Plastic Film Capacitors • Ceramics • Silvered Mica • Paper 
Capacitors • Electrolytics • Power Semiconductor Devices • 
Transformers and Wire Wound Products • Trimmers • Potentio¬ 
meters Wire Wound • Light Source Diodes • L-N Displays • Micro- 
wave Tubes and Devices • Modules • Packaged Electronics. 


SYDNEY . 93-0221 

MELBOURNE 387-1899 


Hawker Siddeley Electronics Limited 

752 Pittwater Road, Brookvale, N.S.W. 2100 

Write or phone for catalogue and service information on Components 

NAME. 


BRISBANE . 68-4344 

ADELAIDE 46-5941 


ELECTRONICS Australia, October, 1971 


HSE 6839/771 


70 









































Road Safety Role for the Diode 


From time to time, a motor vehicle 
headlamp filament fails and this can be a 
serious safety hazard. A worthwhile feature 
incorporated in some new vehicles to reduce 
this problem, is to have the parking lamps 


burning when the headlamps are switched on. 
This feature may be added to existing vehicles 
by the simple addition of one, or two, low 
voltage silicon diodes as shown in the diagram. 
When the switch SI is in the “headlights" 


OFF 



LEFT 

PARKING 

LIGHTS 


LEFT 

HEAD 

LIGHT 


RIGHT 

HEAD 

LIGHT 


RIGHT 

PARKING 

LIGHTS 


position, D1 or D2 allows current to pass 
through the parking lamps for either the low 
beam or high beam positions of the dip switch 
S2. With SI in the “parking" position the 
diodes block the flow of current to the 
headlamps. It will be noted that when the 
headlamps are switched on the parking lamps 
receive a reduced supply voltage, due to the 
forward voltage drop of the conducting diode. 
This will be about 0.7 volt. 

If good access is available at the rear of the 
lighting switch, then only a single diode (shown 
dotted) is required. In some vehicles however, 
it may be more convenient to mount the diodes 
on a terminal block installed inside the engine 
compartment. 

The current rating of the diodes is 
determined by the combined wattage rating of 
the two front parking lamps. A typical value is 
six watts each for 12 volt system, so that-the 
popular 1 amp diodes, EM400 series. BY1’26, 
etc, may be used. Alternatively, the 3 amp A15 
series (General Electric) or the higher current 
stud-mounting types may be required. 

(By Mr C. S. Fisher, 18 Langdale Avenue. 
Revesby. NSW 22 12.) 


Half & Full Power for Soldering Irons 


My soldering iron was either too hot or too 
cold. Too hot if it had been left unused and 
too cold when I had only just turned it on. 

The solution is to leave it on the whole time 
but to reduce the power when it is standing by; 
one friend has a Variac specially for this job 
but who wants to tie up a useful Variac in this 
way? 

My solution is to put a silicon rectifier in 
series with the soldering iron element as shown 
in the circuit. As this cuts one half cycle, the 
power is halved when the switch is open and 
full power is produced by closing the switch. 
The mains neon shows when the iron is on at 
half power. 

When switched to “cool", my 25 watt iron 


will melt solder and is ready for full-scale 
soldering within about 10 seconds of switching 
to “hot". The bit life since the modification has 
been much extended and the tip does not 
become covered in oxide. (By H. C. Bennett- 
Clark, in “Practical Wireless”.) 

Editorial Note: It may be possible to extend 
this system for use with low voltage soldering 
irons. Practical details as to how the author 
incorporated the diode, neon indicator and 
switch, on the back of a three-pin plug have 
been omitted, as this type of plug is not used 
here. Readers may work out a method which 
suits each individual requirement, bearing in 
mind the safety angle. 


Step Recovery Diode RF Calibrator 


The combination of a simple crystal 
oscillator and a Step Recovery Diode produces 
a straightforward calibrator for use with 
communication receivers and RF signal 


sources. As an external accessoj 7 or internal 
calibrator, the circuit provides crystal 
harmonics for receiver dial calibration from 
500KHz to above 50MHz. 


HPA0I 14 




Its output, rich in harmonics (the circuit 
employs a fundamental oscillator at 500KHz), 
can either be directly connected to the 
receiver’s antenna input or coupled internally 
at the RF section (see schematic). The circuit 
draws 2mA from a 1.5V DC “C” or “D" size 
battery, will operate continually for a 1 -2 week 
period. 

The crystal oscillator is in a grounded base 
Colpitts configuration and employs a silicon 
2N3564 transistor and a 500KHz series 
resonance quartz crystal (0.01% for -40 to 
+ 65°C). Feedback is achieved through the 
crystal CY1 by way of the capacitive voltage 
divider C3 - C4. Inductor LI and capacitors 
C3 and C4 make up the oscillator resonant 
circuit which acts as a low-impedance drive for 
the harmonic generator D1. 

The HPA 0114 Step Recovery Diode 
(Hewlett-Packard Associates) stores charges 
while conducting in the forward direction. 
When the oscillator changes polarity, the diode 
will conduct for a brief period until the stored 
charge is removed — then conduction ceases 
abruptly. The resultant waveform is full of 
500KHz harmonics that can be selected or 
filtered out by the receiver’s tuned circuits. The 
harmonic energy is coupled to the receiver by 
way of variable attenuator R4 and isolation 
capacitor C5. (From “Electronic Design’’.) 0 
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Programme yourself 
for success in the computer age 


Take advantage of new trends in commerce and industry. Step up to a more interesting 
career, with higher pay and increased status. Opportunities abound for those with the 
right specialist skills, and you can acquire them through easy-to-follow I.C.S. home study 
courses attuned to modern needs. Post coupon below for details without obligation. 


Select the career that suits you best 


TV, Radio Electronics 

Basic Electronics 
Colour TV Servicing 
Commercial Operator’s 
Certificate 

Computer Technician 
Electronic Engineering 
Electronic Instrumentation 
and Control Systems 
Electronics Technology 
Electronics Technician 

^ AT \ 


Fundamentals of Electronic 
Computers 

Hi-Fi and Sound Systems 
Industrial Electronics 
Maintenance of Electronics 
Equipment 
Radio-Television 
Engineering 
Radio and Television 
Servicing 

Radio Electronic Telemetry 
Transistor Radio and 
Printed Circuit Servicing 


Computer Programming 

Business Data Processing 
Cobol Programming 
Computer Systems Analysis 
Fortran Programming 
General Computer 
Programming 
I.B.M. 360 Computer 
Office Automation 
Operational Research 
Systems and Procedures 
Analysis 
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CUT OUT AND POST THIS COUPON 
TO INTERNATIONAL CORRESPONDENCE 
SCHOOLS, DEPT. 535— -TODAY. 


Please send me, without cost or obligation, the I.C.S. book on 


Name (Mr., Mrs., Miss)___Age _ 

please print 

Address____ _ 

-—---Postcode 

Occupation-- , , _ Phone_Dept. 535 . 

POST TO: International Correspondence Schools, 400 Pacific Highway, Crows Nest NSW 2065 
Telephone 43 2121. Also in all States throughout Australia and in N.Z. 

If the career you want is not listed please nominate the course you want. 
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HOME STUDY COURSE IN ELECTRONICS —6 


The Thermionic Valve 


Electron emission from a heated surface — filaments and indirectly heated 
cathodes — the plate or anode — the diode valve and rectification — die triode 
valve and amplification — amplification factor and transconductance — 
tetrode, pentode and beam-power valves — valve construction, multiple valves 
and symbols. 


We have already seen that all matter, 
whether in solid, liquid or gaseous form, is 
made up of innumerable atoms. Further, that 
these atoms are composed of protons and 
electrons in a constant state of motion. In 
materials known as conductors, some of the 
outer planetary electrons can migrate from one 
atom to the next in more or less random 
fashion. We launch into our discussion of 
valves from this point. 

This random movement of electrons can be 
accelerated by increasing the temperature of 
the conductor — usually one or other of the 
metals, or a metallic compound. 

As the temperature is gradually raised, the 
velocity of electron movement increases and a 
condition may ultimately be reached where 
some of the planetary electrons acquire 
sufficient velocity to break beyond the confines 
of the conductor. However, because of the 
attraction of the parent body and the outside 
blanket of air, the electrons so emitted return 
immediately to the parent body. 

Conditions are different, however, when the 
emitting body is contained within an evacuated 
space. 

With no gas molecules to bar the way, the 
electrons emitted from a heated conductor can 
move an appreciable distance from it. In the 
normal way, the loss of electrons leaves the 
parent body with a positive charge, so that it 
acquires a marked attraction for the minute 
negative particles. They shoot out from the 
surface of the heated conductor, then fall back 
again. 

The net result is that the heated body is 
surrounded by a cloud of free electrons, like 
steam above the surface of boiling water. These 
free electrons can nevertheless be attracted 
from the immediate vicinity of the parent body 
by the simple expedient of placing a positively 
charged metal plate elsewhere within the 
evacuated space. 

Evidence of this so-called “electron 
emission” was First noted by Thomas Edison in 
about 1880. Edison discovered that an electric 
current could be made to pass through the 
ostensibly empty space between the heated 
filament of an electric lamp and another 
metallic conductor contained within the same 
glass envelope. 

The effect was duly noted but was 
unexplained until about 1899, when the 
electron theory was first propounded. 

When the reason for the current was 
appreciated, and something of its 
characteristics investigated, its application to 
the new science of wireless communication was 
envisaged. Electron emission ceased to be a 
mere incidental effect and became a 
phenomenon to be controlled and utilised. 

The essential features of a valve are, 
therefore, a heated electrode to supply free 
electrons, and one or more additional 
electrodes to control and utilise their 


movement — the whole mounted within an 
evacuated envelope. 

The term “thermionic” is often used to 
describe such a valve, drawing attention to the 
fact that it depends on the heating of a material 
(“thermo”) to provide a source of electrons 
(negative charges, and therefore “ions”). 

The electrode supplying the electrons is 
commonly referred to as the cathode and is 
usually heated by the passage of an electric 
current, in precisely the same manner as the 


Figure 1: An elementary form of diode 
thermionic valve, together with its 
schematic circuit symbol. 


EVACUATED 
GLASS BULB 


METAL PLATE 
(ANODE) 


HEATED FILAMENT 
(CATHODE) 





Figure 2: Directly and indirectly heated 
cathodes. At left in (a) is the directly 
heated type, in (b) the indirect type. 

filament of an electric light globe. The shell 
enclosing the evacuated space may either be of 
metal or glass, the latter being the more 
common. 

Before going on to investigate just how the 
emitted electrons are controlled and utilised, it 
is as well to become familiar with the emitting 
electrode — the cathode. 

For many years, the cathode was a tungsten 
or similar wire, heated by the passage of an 
electric current; because of its similarity to the 
element in a light globe, this type of cathode 
was commonly referred to as a filament. Since 
the heating current is directly utilised to raise 
the temperature of the emitting surface, the 
filament is called, in technical language, a 
directly heated cathode. 

In the early valves, the filaments were 
generally of pure tungsten, which emitted a 
goodly supply of electrons when heated to a 
brilliant white heat. Subsequent experiment 


showed that similar emission could be 
obtained, with greater economy in heating 
power, by impregnating the tungsten with 
thorium and operating the filament at a bright 
gold colour. 

Constant research has produced the more 
recent oxide-coated filament, which gives a 
copious supply of electrons at a temperature 
sufficient only to heat the filament wire to a 
dull red colour. 

The current utilised to heat the filament in a 
sense represents a waste of power, since it does 
not contribute further to the basic function of 
the valve; thus, for most purposes, there is 
every reason to reduce it to an absolute 
minimum. 

Filament-type (or directly-heated) cathodes 
have chiefly been used in valves intended for 
battery-operated equipment, their particular 
advantage being economy of filament heating 
power. (It should be noted, in passing, that 
transistors have almost completely displaced 
valves nowadays in battery operated 
equipment.) 

A typical filament or directly-heated cathode 
is illustrated in figure 2a. 

Although this type of valve was used in the 
early days of radio, there was a definite need 
for a valve that could be operated from a low 
voltage AC supply, a provided by a simple step- 
down transformer. Conventional directly- 
heated valves could not be used in this way 
because the AC introduced severe hum into the 
output circuit. This was due both to the heating 
and cooling of the filament during the AC 
cycle, and the change in polarity across the 
filament, which formed part of the signal 
circuit. 

One approach to this problem was to use a 
very heavy filament, so that it would store 
considerable heat, and to make the signal 


FILAMENT 



COATED 

CATHODE 


HEATER 


Figure 3: The basic relationship between 
plate-cathode voltage and current for a 
diode valve, or its “characteristic”. 

connection to an electrical centre tap of the 
filament. This idea was only partly successful. 
It was satisfactory for the last stage (output 
valve) of a receiver, but introduced far too 
much hum if used in earlier stages. Such valves 
are still used to a limited extent in this and 
similar applications, such as high power stages 
of transmitters. 

However, the real breakthrough came with 
the development of the indirectly heated 
cathode. In this the cathode is a nickel sleeve 
coated with electron emitting oxides. Inside the 
sleeve is a filament or heater, insulated from it 
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SATO PARTS 


Like being proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome. 


SATO PARTS CO., LTD. 


HEAD OFFICE: EBISU, SHIBUYA-KU, TOKYO , JAPAN TEL: (442) 8506-8 
BANK ACCOUNT: MITSUBISHI BANK 




AVAILABLE AT FOLLOWING BRANCHES: 


46 Milligan Street, Perth. 443 Concord Rd., Rhodes, N.S.W. 

116 Clarence Street, Sydney. 153 Sturt Street, South Melbourne. 

81-97 Flinders Street, Adelaide. Cnr. Ingham Rd. & Echlin St., Townsville. 

50-54 Lt. Edward Street, Brisbane. Homecrafts, Tas P4_td. 199 Collins St,, Hobart. 


A vast range of SATO Parts 
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For TV 
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• For industry 
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Distributed by 
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electrically, but able to heat the cathode 
indirectly by conduction. Since the filament no 
longer forms part of the signal circuit, it can be 
operated from AC without introducing hum, 
while the cathode stores enough heat to ensure 
constant emission throughout the AC cycle 
An indirectly heated cathode is illustrated in 
figure 2b. 

The fact that the emitting surface is isolated 
electrically from the heater also confers other 
advantages which are much appreciated by the 
designers of electronic circuits. 

Many thousands of different valve types 
have been sold within the short history of 
electronics and there is a wide variation in the 
voltage at which their filaments or heaters are 
intended to operate. In battery valves, the 
filaments have variously been rated to operate 
at 1.4, 2.0, 4.0, or 6.0 volts, according to the 
particular type. Mains-type valves have had 
heaters rated to operate at various potentials 
from 1.6 to over 100 volts. 

When installing a valve in a circuit, this 
matter has to be kept in mind, as the 
application of an excessive voltage to a 
filament or heater may completely ruin a valve. 

Coming back to the original line of thought, 
let us assume that we have a metal plate 
mounted within the evacuated envelope and in 
proximity to the heated cathode. This second 
electrode can quite correctly be referred to as 
an anode or a plate. 

If it is connected externally to the cathode, a 
few high velocity electrons may strike it and 
return ultimately to cathode via the external 
connecting circuit. However, the vast majority 
of the' emitted electrons remain in the 
immediate vicinity of the cathode, forming 
what is known as a space charge. 

Think of this space charge as a restless 
cloud of negative electrons — and therefore a 
negative charge. 

If a battery is connected between cathode 
and plate in such a way that the plate is 
negative with respect to cathode, it naturally 
tends to repel any electron which happens to 
approach it. Remember our earlier axiom — 
like charges repel. Reversing the polarity of the 
battery so that the plate is made positive has 
just the opposite effect, the plate tending to 
attract electrons to itself; the higher the applied 
plate voltage, the greater the attraction, and 
therefore the greater the electron flow across 
the space between cathode and plate. 

A point is ultimately reached where the plate 
attracts every electron the cathode is capable 
of emitting, and when this stage is reached, the 
valve is said to have reached saturation. 

The whole relationship is most easily 
illustrated with the aid of a simple graph, as 
shown in figure 3. Plate current is plotted in a 
vertical direction, and plate voltage, positive 
and negative, along the horizontal axis. There 
is no plate current while the plate is negative 
with respect to cathode, but a small flow 
becomes evident in the region where plate and 
cathode potentials are similar. 

Beyond this, an increase in positive plate 
voltage is accompanied by an increase in plate 
current until ultimately the region of saturation 
is reached. 

A valve having only a plate and a cathode 
— either directly or indirectly heated — is 
commonly known as a diode. 

Just what happens when an alternating 
voltage is applied to a diode is illustrated in 
figure 4. The voltage/current curve has been 
redrawn and the quantities are designated by 
the common abbreviations “E” (for voltage) 
and “I” (for current). 

The added curve at the bottom suggests the 
application of an alternating voltage which 
swings the plate alternately positive and 
negative. The diode passes current only on the 
positive swings, the negative swings having no 
effect. 



Figure 4: A diagram illustrating the way 
in which a diode valve is able to perform 
as a “rectifier ” of alternating current , by 
conducting only positive half-cycles. 

The ability of a diode to suppress the 
negative peaks of an alternating input wave is 
an extremely valuable feature, the process 
being described as rectification. 

Diode valves, with heavy cathodes and large 
plates, were formerly widely used to convert 
alternating current to direct current in power 
supplies for electronic equipment, large and 
small. (Their place has now largely been taken 
by semiconductor devices of similar function.) 

Other diode valves, small enough to conceal 
in the palm of the hand, still play a vital part in 
television receivers, helping to make the signals 
from a broadcast station visible on a cathode- 
ray tube. The whole subject of rectification is a 
big one, but no more can be said of it just now. 

Diode valves of various patterns were used 
quite extensively in the early days of radio, but, 
in 1907, Dr Lee De Forest patented a type of 
valve rather like previous diodes in 
construction, but with a third electrode 
interposed between the cathode and the plate. 

Commonly called the control grid (or simply 
the grid), this third electrode proved to have a 
pronounced effect on the number of electrons 
passing from cathode to the positive plate. De 
Forest’s valve, known as a triode, is illustrated 
pictorially and schematically in figure 5. The 
grid usuily resembles in form a short length of 
open mesh helical spring, provided with one or 
more side rods for support. 

If the grid is unconnected, the electrons pass 
through its meshes from cathode to plate in the 
manner already described for a diode. 
However, if the grid is made slightly negative 
with respect to cathode, it exercises a repulsive 
effect on electrons moving outwards from the 
cathode, and some of them are turned back. If 
the grid is made progressively more negative, 
the repulsive effect becomes stronger and a 
condition can ultimately be reached where the 
electron current to the plate is cut off 
altogether. 



Figure 5: The basic form of a triode valve, 
here a directly heated one , with its 
schematic circuit symbol. 


On the other hand, making the grid positive 
with respect to cathode has an accelerating 
effect on the electron movement, so that the 
plate current is made higher than would 
normally be the case. In fact, the positively- 
charged grid is likely to attract a certain 
number of electrons itself, giying rise to grid 
current. This is a condition which is generally 
avoided. Instead, the valve is designed to 
operate normally with a certain initial negative 
voltage, known as a bias. 

Making the grid negative by a greater or 
smaller amount than this initial bias voltage 
decreases or increases the plate current with 
respect to its initial value. 

The degree of control which the grid 
exercises over the plate current depends very 
largely on the physical construction of the 
valve. However, De Forest’s triode 
demonstrated conclusively that a small voltage 
applied to the grid could exercise control over a 
plate circuit in which comparatively large 
currents’were flowing. 

In modem triode valves of quite ordinary 
design, a change of 1.0 volt on the grid can 
effect a change of 10 or more milliamps in the 
plate current. Here is a chance to recall and 
apply Ohm’s Law, as mentioned in an earlier 
chapter. 

In figure 6, the plate of a triode is shown 
connected through a plate load resistor to the 
positive terminal of a battery. This is 
commonly referred to as the high tension 
supply or “HT”. 

The grid, on the other hand, returns to an 
adjustable resistor across a bias battery. No 
heater supply is shown, it being taken for 



Figure 6: The basic circuit setup used to 
demonstrate the ability of a triode valve to 
amplify a small change in voltage. 


granted that this requirement is attended to as 
a matter of course. Note that both batteries are 
connected, at one end, to the cathode of the 
valve. In equipment operating from the power 
mains, the various batteries are supplanted by 
electronic power supply equipment. 

Assume that the grid bias of the valve is set 
at -4 volts, and that it is drawing a plate 
current of 3 milliamps through the load 
resistor, equal to 50,000 ohms. The voltage 
developed across resistor RL by this current 
would be: 

F. = I x R 
= .003 x 50,000 
= 150 volts. 

If the grid bias voltage is now' increased to 5 
volts, we may find that the plate current has 
decreased by, say, 1 milliamp, so that the 
voltage drop across resistor RL becomes: 

E - .002 x 50,000 
— 100 volts. 

In other words, a change of 1 volt on the 
grid has effected a change of 50 volts on the 
plate potential. 

It follows that, if an alternating voltage of 1 
volt were applied to the grid, an alternating 
voltage of no less than 50 volts would appear 
in the plate circuit. Thus, the triode, with its 
associated components and power supply, is 
capable of amplifying a signal. 

Not all triodes can achieve an amplification 
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equals hot’dip galvanizing a t 1/2 th e cost 


LPS Instant Gold Galvanize should be used wherever metal is exposed to 
corrosive conditions such as in the construction and maintenance of: ; ' 
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Passes PREECE TEST for hot-dip galvanizing 
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COVERAGE — approximately 50 square feet per pound 
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LPS Instant Cold Galvanize is a ready to use 95 p.c. PURE 
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of 50 times, as our illustration might suggest, 
but the importance of this development is not 
hard to imagine. Diode valves could only alter 
the nature of an incoming radio signal; the 
triode could do this, if necessary, and amplify it 
as well! 

This fact was of tremendous importance in 
the development of early radio receivers. 
Signals from radio stations too weak to be 
discerned with equipment using a simple diode 
valve were amplified to complete audibility 
with triodes. Nowadays, one-valve sets using a 
single triode valve can receive stations from all 
over the world under favourable conditions. 

Valve manufacturers have provided us with 
special high amplification triodes, and with 
others intended to deliver enough power to 
operate a loudspeaker. There are also general 
purpose triodes — valves intended for a 
variety of applications. 

The amplification action of a triode valve is 
often described in terms of its amplification 
factor. This is the ratio between the amplified 
voltage which appears in the plate circuit, and 
the original voltage applied to the grid. In the 
example just given, the valve concerned could 
be described as having an amplification factor 
of approximately 50. 

For our present purposes, it might be 
worthwhile at this stage to introduce the reader 
to the concept of transconductance, which can 
be applied not only to triode valves, but also to 
the other types which we will meet shortly. It is 
also equally applicable to the various types of 
transistor, to be described in the next chapter. 

The transconductrance is simply a 
description of the relationship between the 
output current — ie, the plate current, in this 
case — and the input voltage, here the grid 
voltage. More specifically, the 
transconductance is the ratio between a change 
in plate current, and the change in grid voltage 
which produced it. This is usually expressed in 
terms of so many “milliamps per volt” (mA/V). 

In the foregoing example, the plate current 
of the valve concerned changed by 1 milliamp 
when the grid voltage was changed from -4 to 
-5 volts — a change of 1 volt. The 
transconductance of the valve would therefore 
be amA/V. 

A term sometimes used loosely as an 
equivalent to transconductance is “slope”. One 
can therefore speak of a valve with a slope of 
5mA/V. 

With the rapid advance in knowledge, it 
soon became evident that, notwithstanding all 
its advantages, the triode had definite 
limitations. And, as valve designers sought to 
overcome these limitations and to keep step 
with progress in circuit design, there came into 
being one new class of valve after another. 
Nor has the process finished even now. 
However, whereas attention at first was on new 
electronic principles, it is now more along the 
lines of achieving the most favourable physical 
and electrical characteristics. 

The chief single difficulty with the triode was 
the considerable capacitance between the plate 
and control grid. A little thought will show that 
a capacitance effect must surely exist, because 
the grid and plate are both fairly large 
physically; they are mounted quite close 
together and insulated from each other. 

In some circuit applications this grid-plate 
capacitance effect did not matter, but in others 
it caused a lot of trouble and seriously limited 
the usefulness of the valve. 

If we can venture a little ahead of ourselves 
it may be said that the grid-plate capacitance 
caused instability and oscillation in radio 
frequency amplifier stages, and also loss of 
gain at high frequencies. 

The ultimate answer to this problem was the 
introduction of another grid, between the 
control grid and plate. The resulting four- 
electrode valve became known popularly as a 


“screen-grid” valve or “tetrode”. 

V alve designers arranged that this extra grid 
should be operated at a positive potential 
sometimes equal to, sometimes less than that 
applied to the plate. A bypass capacitor was 
— and is — connected between this screen- 
grid and cathode (or earth), the capacitor value 
being chosen so that its reactance is low at the 
signal frequencies at which amplification is 
required. Thus while the screen grid is 
positively charged with respect to the cathode 
for DC purposes, it is virtually at cathode 
potential as far as the AC signals are 
concerned. (See figure 7.) 

It thus acts as an electrostatic shield between 
grid and plate, and reduces the capacitance 
effect between them to a very small figure. 



Figure 7: With a screen-grid or tetrode 
valve, the second or “screen” grid is 
usually connected to a positive DC supply, 
but tied to the cathode via a capacitor. 



Figure 9: Schematic circuit symbols for a 
pentode, a beam tetrode and a triode- 
pentode multiple valve. 

Whereas the capacitance averages 8pF in a 
triode, the grid-plate capacitance with a screen 
grid or tetrode valve is seldom more than 
0.0 lpF. 

Further, to reduce the grid-plate capacitance 
it became common practice to provide a 
connection for one or the other in the form of a 
cap on the top of the glass envelope, instead of 
connecting it to the usual base pin. American 
practice was to connect the grid to the top cap, 
while in Europe the plate was often brought out 
on top. 

The reduced grid-plate capacitance, together 
with other characteristics peculiar to the screen- 
grid construction, allowed much higher 
amplification to be achieved in radio frequency 
amplifier stages without danger of instability. 

Stability was further improved by installing 
a metal screen to enclose the valve, or „ 
alternatively spraying the envelope with a 


metallic coating which could be connected via 
a base pin to cathode or to the chassis. 

In modern miniature valves, careful design 
and small size has largely obviated the need for 
top-cap connections and metal shield cans. 
Plate and grid connections are brought out to 
pins on opposite sides of the base socket and 
shields are built into the basic electrode 
structure. 

The screen grid was found to have 
interesting effects on the electrical 
characteristics, quite apart from the reduction 
in grid-plate capacitance. Being operated at a 
substantial positive potential with respect to 
cathode, it tends to attract electrons from the 
latter in just the same way as the plate. Thus, 
some electrons are collected by the positive 
screen, but the majority simply pass through 
its open mesh and proceed outward to the plate. 

However, the screen assumes a marked 
control over the plate current and, speaking 
generally, we may say that the plate current in 
a screen-grid valve depends very largely on the 
applied screen voltage, and to a lesser extent on 
the plate voltage. This is reflected in changed 
values of amplification factor, and 
transconductance. 


BEAM-FORMING 

PLATE 

CATHODE 

GRID 

SCREEN 


PLATE 

Figure 8: The electrode structure of a 
beam-power tetrode valve. (Courtesy 
RCA.) 

Although the screen-grid represented a 
distinct advance, it introduced certain 
difficulties, chief of which was the so-called 
secondary emission effect. When moving 
electrons strike the plate of a valve at high 
velocity, they tend to penetrate its molecular 
structure and dislodge other electrons, which 
are thus literally “knocked” off into space. 

Because this action is an incidental effect of 
the main electron stream from the cathode, it is 
described by the general term of secondary 
emission. The effect is evident in triode valves, 
but it does not lead to ill-effects because the 
secondary electrons are immediately attracted 
back to the positively charged plate. 

In a screen’g 

In a screen-grid valve, however, the 
positively charged screen tends to attract some 
of the secondary electrons so that an electron 
flow is evident in the reverse direction between 
plate and screen. It is most noticeable when the 
screen voltage is equal to or greater than the 
plate voltage. This can occur easily in normal 
operation, when the control grid receives a 
positive-going signal impulse and the 
instantaneous plate voltage is reduced sharply. 

Hence, secondary emission, by producing 
undesirable effects in the plate current, limits 
the amount of plate current swing and offsets 
partially the advantages of the screen-grid 
structure for some circuit applications. 

The ultimate solution to the secondary 
emission problem was offered by the addition 
of yet another grid — this time located 
between screen and plate. The resultant five 
electrode valve came to be known as a pentode 
or penthode. The suppressor grid is usually a 
very open spiral and is generally connected 
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Figure 10: Construction of various types of thermionic valve. At left is an old-style type 
“G” glass type, which used a construction adapted from an ordinary light bulb. In the 
centre is a metal-envelope “octal" (8-pin) type, and at the right the more recent 
miniature all-glass type. Most valves still in use are of the last-named type. 


internally or externally to the cathode. 

Being negative with respect to both plate and 
screen, it tends to reduce the velocity of 
electrons approaching the plate in the normal 
manner, and diverts back to the plate the slow- 
moving electrons produced by secondary 
emission. 

Apart from the pentode, there is also the 
beam power tetrode valve which makes use of 
a different principle to suppress secondary 
emission. There are the four major electrodes 
— cathode, grid, screen and plate, but they are 
so shaped that secondary emission from the 
plate is prevented without an actual suppressor 
grid. 

Because of the way the electrodes are 
spaced, electrons travelling to the plate slow 
down to a low comparative velocity in a 
certain region between screen and plate. In this 
region the electrons form a dense cloud — a 
space charge. The effect of this space charge is 
to repel secondary electrons emitted from the 
plate and thus cause them to return to the plate. 

Two additional electrodes known as beam 
forming plates, which are connected internally 
to the cathode, are so placed as to concentrate 
the electrons emitted to two beams, on 
opposite sides of the oval cathode. 

Another feature common to beam power 
valves has the effect of reducing greatly the 
screen current. The helical coils of the screen 
and the grid are wound so that each turn of the 
screen is shaded from the cathode by a turn of 
the control grid. This alignment of the screen 
and grid causes electrons to travel in sheets 
between the turns of the screen so that 
comparatively few of them flow to the screen. 

The ultimate effect of forming the electron 
stream into horizontal and vertical beams, 
together with the reduction of screen current 
and other refinements, results in beam power 
valves being very efficient in operation. 

It is possible to make quite a long story 
about valve design and development, for the 
evolution of the pentode structure has not by 
any means satisfied all requirements. Special 
circuit arrangements have brought the need for 



pentodes with a wide variety of characteristics. 
For example, “super-control” or variable-mu 
pentodes were evolved to permit smooth 
control to be achieved over the gain of a 
receiver. 

Furthermore, numerous valves have been 



Figure 11: Valves large and small. At the 
left is a fairly large transmitting type, 
about half full size. At the top are two 
receiving valves, to the same scale. Above 
is a miniature “nuvistor", with its socket. 


developed and released which contain in the 
one envelope two or more distinct electrode 
structures. Most rectifier valves contain two 
diode structures but twin triodes and triode- 
pentodes are quite common. 

Physically, there is a like variety in design. 
Envelopes may be of either glass or metal, and 
fitted with bases having anything from three to 
14 or more pins. Some glass envelopes are 
sprayed with a metallic coating, and overall 
size ranges from 6 to 7 inches in height to less 
than an inch for special types. The beginner 
can do no more than keep a very open mind on 
the whole subject, becoming acquainted with 
the characteristics of particular types, as they 
are met with in practice. 

There is, unfortunately, little standardisation 
in the manner in which valves are depicted 
schematically. Generally, however, the 
filament or heater is shown as an arc at the 
bottom of a circle or roynded oblong 
representing the envelope. 

A larger arc or a straight line in proximity to 
the filament indicates the presence of a cathode 
sleeve. 

A solid or open rectangle at the top of the 
circle depicts the plate, while the various grids 
are shown by dotted or zig-zag lines between 
cathode and plate, generally in the same 
progressive order as they are found in the 
actual valve. 

Typical valve symbols are shown in Figure 9, 
but only familiarity will enable the student to 
interpret all circuits without hestitation, 
because of small departures from the usual 
practice. 

Physical and electrical details of the various 
valves are given in valve data charts released 
by most valve manufacturers. The various type 
numbers are listed in alphabetical or numerical 
order followed by details as to type, 
dimensions, base connections and electrical 
characteristics. It is a good idea to obtain one 
of these charts and spend an hour or so 
studying its columns. 
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How to build 
an electromagnet 


Elementary 

Electronics 



The electromagnet is very much a part of our modern life — and has been for 
some time. Doorbells and telephones use them in their ringing systems. Cars and 
trucks use them extensively. In this article we describe how to build an 
electromagnet and do a few simple experiments. Later articles will show you how 
to put your electromagnet to work controlling electricity. 

by Ross Tester 


hirst of all, we had better explain exactly 
what an electromagnet is, and how it works. 
Basically, an electromagnet is a coil of wire 
wound on to a soft iron core. The core 
becomes magnetised when an electric current 
passes through the winding, the strength of the 
magnetic pull depending largely on the 
magnitude of the current and on the number of 
turns. 

For professionally made electrical 
equipment, the strength of the pull can be 
worked out mathematically. However, in a do 
it-yourself situation, it is sufficient to find an 
acceptable gauge of wire which will allow 
sufficient turns to be put on, and which will 
cause a suitable current to flow from the 
battery to be used. 

When a current flows through a wire, a 
“magnetic field” is set up around the wire. This 
field may be thought of as “lines of force” 
surrounding the wire. When the wire is wound 
into a coil the field becomes concentrated. If 
the coil is wound on to an iron core, the field 
tends to concentrate in the iron, and the core 
exhibits the properties of a magnet. 

When current ceases, the flux, as the 
magnetic field is called, begins to diminish. Just 
how fast this flux dies away depends on the 
material used in core. If hard steel had been 
used, this flux would take some time to die 
away; in fact, some of it would always remain. 
The amount of flux left with no current is 
described as the “remanence” of the core. The 
ability of the magnet to retain the flux is 
defined as the “retentivity”. 

However, if a soft iron core is used, the 
retentivity is very much closer to zero; in other 
words, most of the flux would disappear 
immediately. This is the type of core most 
often used in such devices as relays, where an 
immediate response is required when current is 
initiated and interrupted. This is the type of 
core we shall use in the electromagnet to be 
described. 

All you will need to make this electromagnet 
is a 2in fully threaded mild steel bolt and two 
nuts to fit on to it; some thick and some thin 
cardboard; some glue; and of course, the wire. 

The exact gauge of the wire is not critical. 
We used 32 B&S, but calculation has shown 
that any gauges between 28 and 34 should be 
satisfactory. The wire should be insulated, that 
is, having an enamel coating to prevent 
adjacent turns from “shorting” each other. 

If the wire was not effectively insulated, 
current would not have to flow around the coil, 
but would travel between the turns — jumping 
from turn to turn — where they touched each 
other. Electrically, the current would “see” the 
coil as a solid mass of copper, and hence no 
significant magnetic properties would result. 

The first step in the construction of the 
electromagnet is to “soften” the core. This is 
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done by a process called “annealing”. The 
purpose of this softening or annealing is to 
make the core’s retentivity as low as possible. 
Why we do this will be obvious later, when we 
attempt some experiments. 

To anneal the bolt it is necessary to heat it 
red hot, hold it at this temperature for a short 
time, and then cool it as slowly as possible. 

The way we did ours was to hold the bolt 
over a gas flame for about 10 minutes, using a 
piece of stiff wire and a pair of pliers. After 10 
minutes or so the bolt was glowing bright red 
all over, and then it was slowly removed and 
allowed to cool. 


GLUED THIN CARDBOARD 



Next, we must make a bobbin on which to 
wind the coil. A bobbin is necessary for tw'o 
reasons: First, it prevents the sharp grooves of 
the bolt biting into the wire and cutting it or 
damaging the insulation; and second, it makes 
the coil easier to handle. 

First, wind one nut on to the bolt as far as it 
will go. Then cut two circles of fairly thick 
cardboard approx %in dia, with a hole in the 
centre just wide enough to fit on the bolt. Put 
one of these on to the bolt hard up against the 
nut. 

Next, cut a strip of fairly thin cardboard, 1 
l A in wide, and wind one layer of this around 
the bolt. Cut off the excess and secure the tube 
with adhesive tape. Push this tube firmly 
against the circle and nut, and then put the 
other circle and nut on the bolt in that order. 

Tighten the nut until the whole assembly is 
firm, and then glue the end cheeks (circles) to 
the tube. Use a good PVA glue^ (eg, 
“Aquadhere”), and do not use too much. 

Also, take care that you do not glue the 
bobbin to the bolt or either nut, as you will 
want to be able to move this later. 

Once the bobbin has been glued it must be 
left to dry. The bobbin may be left in this 
position on the bolt while the wire is wound on. 
While it is possible to wind the coil by hand, it 
is a slow and tedious process. 

A much more satisfactory way is to insert 
the end of the bolt into a hand drill chuck, and 
use the drill to wind on the coil. One hand may 
be used to wind, and the other used to guide 


the wire. Or better still, have someone else 
wind, to leave you free to guide the wire. 

Begin by cutting a slit in each end of the 
bobbin approx. l A\n deep. After winding about 
6in of wire on to the head of the bolt, pass it 
through this slit, and you are ready to begin 
winding the coil. Make certain, however, that 
the wire left at the start is secure on the bolt 
and will not move around, as fine wire is very 
easy to break. If necessary, put some adhesive 
tape over the head of the bolt to stop the wire 
from moving. 

While the wire does not have to be wound 
on side by side, the layers should be neat, and 
no part of the coil should be allowed to build 
up more than another. Just wind on smoothly 
and evenly, going back and forth across the 
bobbin, keeping the wire reasonably firm in the 
hands while guiding. You should continue 
winding until the bobbin is almost full. 

Then terminate the wire in the same way as 
the beginning. Leave about 6 inches or so of 
wire at each end. When completed, put a daub 
of PVA glue on the wire in the slits to'anchor it 
properly in place. There should be around 
2,500 turns on the bobbin — give or take a few 
hundred. 

You have now completed your 

electromagnet. All that is necessary to operate 
it is a voltage source. We would suggest 
that you buy a large lantern-type battery, as it 
* will last much longer than a bank of torch 
batteries. An Eveready No 509 would be ideal. 
It has spring terminals on the top to make easy 
connections, and it has quite a long life, 
considering the relatively large currents which 
some projects may draw. 

Now that we have constructed an 
electromagnet, there are a few simple 
experiments we can carry out to observe the 
properties of magnetism. One thing we can do 
is determine the north-seeking pole and the 
south-seeking pole of the electromagnet with 
the aid of a permanent bar magnet. You should 
be able to obtain one at a hardware or large 
chain store. But you will need to know the 
poles of the permanent magnet. 

Most magnets will have either a dent or an 
“N” punched in the metal, or have a band or 
spot of paint on them. This end will be the 
north-seeking pole. If the poles are not marked, 
the following experiment will enable you to find 
them out. You may even care to do it just to 
prove to yourself that the poles are correctly 
marked. 

Tie two loops of cotton around the ends of 
the magnet. Then tie a 1-foot length between 
these loops. At the exact mid-point of this piece 
(ie, when the suspended magnet is exactly 
horizontal) tie one end of a much longer piece 
of thin cotton — at least 6 feet. Tie the other 
end to some high point, perhaps a fitting on the 
ceiling, away from walls and out of draughts. If 
you leave this for long enough (until it stops 
spinning) you will notice that the magnet is 
aligned along a north/south axis. 

Check this against a local map. The end 
pointing to the north is, logically enough, called 
the north-seeking, or simply “north”, pole. 

You may wonder why the pole of a bar 
magnet marked “N” or “north” is attracted by 
the north pole of the earth. This seems to 
conflict with one of the basic laws of 
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magnetism; opposite poles attract and like 
poles repel. 

We have here a language problem, not a 
technical problem. One of the earliest uses of 
magnets was in the compass, and people came 
to use the term “north”, or more accurately, 
“north-seeking”, to describe the end of the 
compass pointer which pointed to the north 
magnetic pole. This word usage has been 
passed down through the years and remains 
the conventional way of marking magnets. 

Just keep in mind that the words “north” 
and “south”, when used in reference to 
magnetism, are really an abbreviated way of 
saying.“north-seeking” and “south-seeking”. 

Connect the battery to the wires leading 
from the coil, preferably with one side through 
a switch, so that you can switch the 
electromagnet on and off as you need it, and so 
save the battery. Make sure that the insulating 
enamel is scraped off around the wire where 
you make the connections. You can scrape this 
off carefully using a knife or razor blade. 

Switch on the current. You should find that 
the electromagnet attracts any iron object 
(nails, tacks, etc) in close proximity. Switching 
off the current should cause anything attracted 
to the end of the electromagnet to fall away. If 
the core was not soft enough, the bolt might 
remain magnetised, and the objects would not 
release. 

Again switch on the current and bring one 
end of the permanent magnet near the shaft 
end of the bolt. You should find that it either is 
attracted to the bolt very strongly, or is 
repelled. Depending on the number of turns 
you have wound on, this repulsion will either 
be weak or strong. In some cases it may be 
barely noticeable. In any case, a marked 
difference will be noted between the two ends 
of the magnet. Note which end of the magnet 
produces which effect. 

Reverse the connections to the battery, and 
note what happens when you repeat the 
experiment. You should find that exactly the 
reverse has happened; in other words, where 
you had a north pole, you now have a south 
pole, and vice versa. Mark one end of the coil 
with a “ + ” so that you will always have the 
same pole at the same end if the battery is 
connected with the “ + ” terminal to this point. 
If the end of your electromagnet attracted the 
north pole of the bar magnet, it is the south 
pole of your electromagnet. If the end of your 
magnet was repelled by the north pole of the 
bar magnet, it is its north pole. 

Next, we will examine the magnetic field of 
our electromagnet, and that of the permanent 
bar magnet. Obtain some iron filings (almost 
any machine shop will be only too glad to get 
rid of some) and thoroughly dry them by 
leaving them spread out in the sun on a piece of 
paper. Next, cut two pieces of thick paper or 
thin cardboard about 1 foot square. Tape the 
electromagnet to the centre of one and the bar 
magnet to the centre of the other. Also, it is not 
a bad idea to tape the connections to the 
electromagnet down on to the card as well, in 
order to prevent damage to, or breaking of the 
leads. 

Turn the cardboard over, and from a height 
of about 6 or 8 inches, sprinkle some iron 
filings lightly over each piece of cardboard. As 
you can see from our photographs, the filings 
form a pattern, lying end to end. This pattern 
corresponds to the magnetic field of the 
magnet in that particular plane. Actually, the 
field extends right around the magnet and 
electromagnet, but we have been able to “see” 
it in one plane. 

If you wish to make a permanent record of 
this pattern for future use (for example in a 
project, or for a teacher or lecturer to use) it is 
very easy to do if you have photographic 
facilities available. If you haven’t, then 
someone you know may have. All that is 



These are the patterns produced by iron filings when they are aligned along the lines of 
magnetic force. The print on the left is that made with a permanent bar magnet, and the 
one on the right made with our electromagnet. While the lines of force are not as strong 
using the electromagnet , they are just as obvious. We describe how to make a print from 
iron filings in the text. 


needed is a sheet of bromide photographic 
paper (at least 8 x 10 inches), and normal 
developer and fixer. 

The pattern of iron filings should be made as 
before, but this time on the bromide paper 
under darkroom safelight conditions. The 


paper should then be exposed to normal light 
for about five seconds, and then the iron filings 
should be removed and the paper developed 
and fixed in the normal way. The pattern will 
appear as white lines on a black background, 
similar to our illustrations. 0 


For fine detail work 
— a hands free 
magnifier 



The Magna-Sighter is a precision 3-D binocular 
magnifier that leaves your hands completely free 
for work. It has hundreds of applications, and is in¬ 
valuable for scientists, technicians, craftsmen, tool- 
makers, hobbyists, etc. Slips easily over the head 
— over glasses, too. Proved and used by many U.S. 
universities, space research bureaux, government 
departments and major industrial organisations. 
Available in 3 different magnifications. Price$14.00. 

WW3NASGHIER 

For further information send this coupon today : 

r ........... ................. ---i 

■ STOTT TECHNICAL SERVICES mea?71 ■ 

1 (Division of Stott's 

J Technical Correspondence College Pty. Ltd.) 
i 159 Flinders Lane, Melbourne, Vic., 3000 

■ Please send me full information on the 3-D Magna-Sighter | 
I I understand that no Sales Representative will call. 

I I 

b Name. 1 


J Address. J o 

i.Postcode. b k 

L..............................J V) 
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For the most critical listener 




Also available is the 
TC-630D which is the 
TAPE DECK version 
of the TC-630 


3 heads, 3 speeds — Magnificent Sound Reproduction 


FEATURES 

■ Versatility—functions independently as a tape 
recorder, amplifier and deck ■ 3 heads—record¬ 
ing, playback and erasing ® Complete stereo 
music control centre with multiple inputs for 
phono, tuner, microphone and auxiliary ■ 40 
watt total power output, both channels (20 -f- 20) 

■ High precision solid state circuitry "160 kHz 
—high bias frequency ■ Echo effect recording 
and sound-on-sound recording ■ Two easy-to- 
read VU meters, noise suppressor ■ 4 digits tape 
counter with reset button ■ Sllding-type record¬ 
ing volume control, recording button for each 
channel ■ Automatic shut-off switch, self-release 
instant stop ■ Two lid speakers, and jacks for 
external speakers—speaker switch for P.A. ■ 
Two headphone jacks: fixed and variable sound 
level monitoring ■ Flexibility of vertical or hori¬ 
zontal operation ■ Compact in size and profes¬ 
sional in performance. 

SONY 

Distributed by: 

JACCeVQ 

KEMPTHORNE 

• Sydney: 26 2651 e Melbourne: 329 6866 • Adelaide: 53 6117 • 
Brisbane: 21 0586 • Perth: 28 5725 • Launceston: 25 322. Agents: 
Canberra: 47 9010 • Newcastle: 61 4991 • Port Kembla: 84 8022 


SPECIFICATIONS 


Recording systems: 

4 track stereo/mono 
recording playback 

Reel capacity: 

7" or smaller 

Frequency response: 

30-22,000 Hz at H ips 
30-13,000 Hz at 3f ips 
30-10,000 Hz at 11 ips 

Bias frequency: 

160 kHz 

Flutter and wow: 

0.009% at 1\ ips 

0.12% at 3 %\ps 

0.1 6% at 11 ips 

Power output: 

1 5 watts RMS per channel 

Signal to noise ratio: 

50dB 

Dimensions: 

171" x 20" x Ilf" 

Weight: 

46 lbs. 3 oz. 


S| To: Jacoby Kempthorne Pty. Ltd., 469-475 Kent Street, | 

“ Sydney, N.S.W. 2000. 

Please send me information on Sony Tape Recorders and » 

■ nearest Sony retailer. 

■ s 

■ ■ 

■ NAME . ..... ■ 

S ADDRESS .1_. ... 3 

■ « 

s .—. .. JMS/6A-70EA670 3 
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SIMPLE AMPLIFIER 




\ Elementary Electronics: 


Ideas Worth Trying 


Wmmrn 


A SIMPLE AUTO LIGHT MINDER 


It's easy to forget that car headlights are still 
on — easier still to forget the parking lights if 
you turn them on while driving on a rainy or 
foggy day. 

You can eliminate the whole memory 
problem entirely by building this simple Auto 
Light Minder that requires only three 
components — a 10-ohm, 1-watt resistor, the 
cheapest silicon power diode rectifier you can 
locate (eg, EM401, BY126/50) and an 

inexpensive code practice buzzer. The rectifier 
and resistor can be mounted under the buzzer 
cover for compactness. 

Connect one lead of the Light Minder to the 
light switch, and the other to the ignition switch 
as shown in the diagram. The correct terminals 
can be identified by observing which ones show 
a voltage to chassis when the switches are 
operated (avoid the accessory lead on the 
ignition switch, however). When the lights and 


ignition are both off, both sides of the buzzer 
are at ground potential and there is no sound. 
Likewise, when both lights and ignition are on, 
there is no potential difference. 


TO 

Rl 

lift 

==~ H TO 

SWITCH 

ion 

IW 


— f 000 • ► IGNITION 

BUZZER SWITCH 


Diode Dl blocks current flow with the lights 
off and ignition on, but with the lights on and 
ignition off, one side of the buzzer is grounded 
through the low-resistance ignition system, Dl 
is forward-biased by the battery, and the 
buzzer sounds. 

Eliminate R1 for 6-volt cars, and reverse the 
light and ignition leads for positive ground 
cars. (From “Radio-Electronics”.) 



For those interested, this simple amplifier has 
been reprinted from the March, 1970 issue. A 
number of other designs also appear in that 
issue. Reprints are available through the 
Information Service for fifty cents. 

This design is a novel and economical way 
of obtaining sound from the loudspeaker. 
However, it does have one major drawback. 
DC flows through the speaker voice coil. 

Normally, this should not happen. DC 
causes the cone to deflect more in one 
direction, resulting in distortion on loud 
signals. If one is prepared to risk this 
deterioration in quality, the circuit is a handy 
one to keep in mind. 


A VHF CRYSTAL SET FOR TV SOUND. 


Shown below is the circuit for a relatively 
simple crystal set — but it is a crystal set with 
a difference. Unlike normal crystal sets, which 
are only able to receive on the broadcast band 
(530-1600KHz), this set is able to receive a 
small portion of the VHF band (Very High 
Frequency), including some of the lower TV 
sound channels. 

We live about five miles from the 
transmitting mast of ABS channel 2 (63- 
70MHz), and in this location output from the 
crystal set is quite sufficient to drive a pair of 
high impedance headphones. 

When used with a simple amplifier, such as 
those described on page 85 of the March 1970 
issue of “Electronics Australia”, the output is 
quite remarkable. 



The aerial we used was a single piece of wire 
cut to resonant length. Alternatively, we simply 
connected the set to a TV antenna. (Our 
correspondents do not say how this was done, 
but we imagine that it was across the 120pF 
capacitor, ie, the aerial and earth terminals.) 

While we do not know if it is possible, we 
should imagine that by some experimentation 
this simple set could be made to cover possibly 


a couple more TV channels, and maybe the 
52MHz amateur band. This may be possible 
by varying the turns and length of the coils, 
and by varying the values of capacitors. 

Practically any small signal germanium 
diode could be used for the detector. The one's 
supplied by “Modern World” for the frame 
aerial should be quite satisfactory. 

(Submitted by: Rodney Kemp, Craig 
Hunter and Peter O’Malley, Piccadilly Road, 
Crafers, South Australia, 5152.) 0 


LI: 5 TURNS 16 GAUGE B & $ ON FORMER 1-1/16" D1A, 
SPACED TO 1-3/8" LONG 

L2: 46 TURNS 30 GAUGE B & S ON 5/16" FORMER, 
CLOSE WOUND 


The design makes use of the “slope 
detection” method of demodulating an FM (or 
Frequency Modulation) signal. All TV sound is 
broadcast as FM. Also, an AM (or Amplitude 
Modulation) signal can be detected, in the 
same way as a normal crystal set. 

(For more information on demodulation, 
and on electronics generally, we would 
recommend our handbook, ‘‘Basic 
Electronics”. It is available from the editorial 
office of “Electronics Australia” for $2.30, 
including postage.-Ed.) 


MAIL ORDER SPECIALS 

STOCK CLEARANCE OF SURPLUS CURRENT 
PRODUCTION MATERIAL 


Meters—moving coil. 

3 x 2 1 ain. 1 MA (2U dla cut out) 
Vernier Dial Drives. 

50 m.m. 


S1.00 


Speakers— 

2U-inch 8 ohm Rola 


Grill and Backing Plate, 
for above 


Resistors— 

watt 8.2 ohm to 10M ohm. 100 asst. 


53.00 


Capacitors—Electrolytic. 

500/12, 320/12. 100/12, 100/6 

10/15, 5/15, 1/18 J . 10c 


40/15. 
to 60c 


Capacitors—Polyester. 

Elna Greencap—100 volt. Full range, 
to 0.47 mF .. 8c 


0.001 

to 18c 


Solder—16 gauge. 

Activated resin core 60/40. 
Handy Pack—4YD coil . . 


Capacitors—ceramic Elna TYK 50 and 500 volt 
your selection. 


Trimmers—compression 20-220 pF, 
ceramic body . . . 

. . . 50c 

Trimmers — air spaced, suitable transmitters 
20 pf and 50 pF $1.00 

Capacitors — ceramic Hl-K, Redcap 
4.7K, 0 322. 0.1. 

, 100 volt 

IOC 

Potentiometers— 

Carbon 1M long shaft 
short shaft 

40c 

30c 

Switches—MSP type F. 

Rotary wafer 4 pole. 2 position 

50c 

Valve Sockets Standard Octal 

20c 

Matching Plug with cover and cable clamp 30c 

Shaft exten.. insulated, fits Uin shaft 

10 for 50c 


KIT SETS — Build your own metal-mineral detector! Similar to famous American goldmaster — 
complete kit including waterproof pick-up head, wiring diagram and instructions — Bargain, 570.00. 

AUDIO AMPLIFIER KIT 

Circuit board — 4 transistors. All components including loudspeaker, wiring diagram and instruc¬ 
tions, $7.50. 

Circuit board only, 50c. 

METERS —LIMIT 3 PER ORDER 

All items cash with order — p. and p. 50c — minimum order value $2.00. 

Many other items available — s.a.e. for list. 

YOUR ORDER TO: 

SATURN RADIO LABORATORIES 

37 PICKFORD STREET, 

EAST BURWOOD, VIC. 3151 
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Elementary 

Electronics 



Install your 
own Intercom 


Most of us, at one time or another, have 
built a “jamtin telephone”. This example of a 
two-way intercommunications (intercom) unit 
very simply illustrates one of the basic 
principles on which all telephone and intercom 
devices are based. 

All depend on fluctuations in air pressure 
caused by the speaker’s voice to set up 
secondary vibrations in a “diaphragm” such 
as, in the most simple case, the end of the jam 
tin. 

As you may remember, the main problem 
with those jamtin telephones was that most of 
the “sound power” was lost in the transmission 
process, which was simply a direct mechanical 
connection through a taut wire to the tin at the 
receiving end (figure la). Of course this system 
had other disadvantages, since the wire had to 
be held in a straight line and could not be too 
long. 






The next logical improvement is to use an 
electric current to carry the sound information 
to the receiving end of the device. 

By mounting the diaphragm so it can move 
more freely and causing it to vary the magnetic 
field passing through a coil of wire, we can 
convert its mechanical energy into electrical 
energy (figure lb). Fluctuations in the electrical 
energy are changed back into sound by an 
identical device at the other end. This system, 
commonly known as a sound-powered 
telephone, has been widely used in situations 
where dependable communication is needed 


Did you know you can install your own two-way communications system for less 
than $10? Intercoms are not only inexpensive these days, but virtually no 
knowledge of electronics is required to make the installation. 


by Dick Levine 


and mains or battery power is unavailable or 
unpredictable. 

Simple sound-powered telephones use a 
single mouthpiece/earphone unit looking 
much like an ordinary headphone. In fact, you 


l_ j 

can make a simple sound-powered phone from 
an old pair of headphones (or two pairs if you 
want a separate mouthpiece and earphone). All 
you have to do is to connect them to a pair of 
wires of the appropriate length and start 
talking! The result won’t be terribly loud or 
clear but it will be useable for speech. 

Like sound-powered phones, a modern 
intercom system uses a single talk/listen device 
at each end of the system, both to receive 
sound waves and tc generate them. In an 
intercom, however, small loudspeakers are 
used and a simple audio amplifier is included to 
increase the strength of the signals passing 
between the loudspeakers. One big advantage 
of the use of loudspeakers is that the separate 
intercom stations can be permanently mounted 
on a wall or workbench and the user can talk 
or listen without having to pick up a handset or 
put down his tools. 




But, you may ask, how can we use a 
loudspeaker as a microphone? A loudspeaker 
is designed to convert electrical energy into 
sound waves, not the reverse. The simplest 
answer to that question is : Because it works! 

Why does it work? Because, fortunately, the 
principle on which it operates is reversible. A 
loudspeaker contains a coil, within a magnetic 
field, which moves the loudspeaker cone in and 
out in response to electrical fluctuations in the 
coil. If the reverse happens, and the cone is 
moved in and out by air pressure fluctuations, 
electrical signals are generated in the coil. 




Figure 1(a) Simplified diagram of a 
“jamtin telephone”. (b) Simplified 
diagram of a sound powered telephone. 

So the loudspeaker will operate as a 
microphone, but unfortunately its electrical 
output is very weak when used in this way, and 
electronic amplification is required. 
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Figure 4. The two units comprising the “Edison” intercom. The slave station is on the 
left, the master station on the right. 


Fortunately, transistors have made it possible 
to produce amplifiers which are both simple 
and inexpensive to operate. 

A simple two-way intercom consists of a 
loudspeaker at one end, an amplifier, and a 
loudspeaker at the other end — all three 
components being made to do “double duty” 
by a suitable switching arrangement (figure 2). 

One end, called the “master station”, 
controls the input to the amplifier, usually 
through a switch which must be held down 
while the user is talking. This switch 
automatically returns to the “Listen” position 
when released; the master station then receives 
any sound from the other end, called the “slave 
station”, whether the slave station wants to be 
heard or not. A basic intercom such as this is 
most useful for monitoring applications, such 
as in a small child's bedroom or a front door 
monitor, where no control at the slave station 
is desired. The power to the amplifier is also 
controlled only at the master station. 


PRESS-TO-TALK 

BUTTON 


LISTEN 



Figure 2. How the “Press to Talk” button 
on an intercom reverses the input and 
output of the amplifier. 


If we wish to have true two-way 
communication we must make provision for 
the user at the slave station to switch on the 
system and initiate a conversation, or at least 
to be able to signal the master station that he 
wishes to talk. This is done in a variety of ways 
in commercial intercoms; some have “Push to 
Talk” buttons on the slave stations; some have 
push-button tone signals or buzzers. 

In business and factory situations, some 
intercom systems have a dozen or more slave 
stations communicating with a large master 
station that can select and control the others. 

The master station must, of course, have 
switching facilities to control flow of traffic 
into the amplifier to prevent the amplifier from 
being presented with more than one signal at a 
time. 

Simple battery operated intercoms with solid- 
state circuits are now mass produced so 
inexpensively that the hobbyist can buy one for 


less than it costs to build one. The cheaper 
units are less robust and have less power 
output than more ambitious designs, but are 
adequate for a home or quiet office. 

Those of you who would like to build your 
own will find an easy-to-build transistorised 
intercom project in the August, 1971 issue of 
“Electronics Australia”. 

The circuit of the “Electronics Australia” 
intercom allows the user at the slave station to 
switch on the battery supply and activate the 
amplifier as a means of contacting the master 
station. 

For those of you who would rather buy and 
install an inexpensive commercial intercom we 
will give you a few helpful hints here on how to 
install a typical unit. 

The unit we chose for demonstration 
purposes is a small plastic-cased intercom 
named the “Edison”, which is sold by Radio 
House Pty Ltd of Pitt St, Sydney. This unit, 
which sells for $8.75, has a four-transistor 
amplifier with the output stage transformer- 
coupled to the speakers. 

The slave station has no provision for 
turning on the amplifier. Instead, the slave 
station contains a pushbutton labelled “Push- 
to-Call” which causes the amplifier circuit to 
oscillate and produce a steady tone from the 
master station loudspeaker. This signal tone 
operates only when the power switch on the 
master station is in the OFF position. 

If the master station power switch is in the 
ON position, the slave station can make 
contact by a voice call, since the master can 
hear the slave station any time the power is on, 
except when he is actually talking with the 
“Push-to-Talk” button pressed. 

Note that this means the slave station has no 
privacy with this type of intercom, because the 
master station can turn on the power at any 
time and listen in. There is no provision for the 
slave station to turn the power off. 

The master station user also has a choice of 
two signal methods. With the power switch off, 
a tone is produced when the “Push-to-Talk” 
button is pressed; with the power switch on, 
the normal voice call can be made. 

We thought this circuit was interesting 
enough that some of our readers would at least 
like to see it, and possibly to use some of the 
ideas in it, so we have reproduced it here 
(figure 3). 

The method of producing the signal tone is 
of particular interest. You will note that, with 
the power switch in the OFF position, the input 
to the second transistor amplifier stage is 
disconnected from the first stage and 
connected through a 10K resistor to the output 
of the amplifier. This provides positive 
feedback to the second stage whenever either 
of the pushbuttons is pressed to energise the 
circuit. The positive feedback is at a high 
enough level to cause the circuit to oscillate. 

The effect is the same as the effect you get 


Figure 5. A view of the inside of the 
master station showing the correct way to 
connect the leads and knot the cable to 
prevent the leads from being pulled loose . 

when you hold the microphone of a public 
address amplifier too close to its speaker — a 
high pitched squeal. In both cases the noise is 
caused by positive feedback. Fortunately in the 
case of the intercom, the noise is a fairly 
pleasant tone rather than a squeal. 

The Edison intercom is easy to install; no 
knowledge of electronics is required. It comes 
complete with a length of lightweight two-wire 
cable which must be cut to size and connected 
to terminal posts inside each case. 

A slotted hole is provided at the back of 
each case so the unit can be hung over a nail or 
screw head for wall mounting. If the 
interconnecting cable is to be run to an outside 
garage or workshop location it would be 
(Continued on Page 133) 


ALWAYS RELY OH K.D.S. 

SPECIALS 

B'cast tuner, complete in case 
Price - . _ $42.80 net 

CT500 Multimeter. 20Kohm/ 

volt. Price_- $14.38 net 

H200 Multimeter. 20Kohm/ 

volt. Price__ $11.50 net 

JEMCO US/100.10 amps AC- 
DC with full voltage and OHM 
ranges. Price -- -- -- $29.90 
Peak AS. 100 100,000 ohm/volt 

Price ... - $34.50 

VU Meter. 3" x 2£" V.W. scale 
Price _ _ _ -- -- $6.70 net 

The Independent Wholesaler 

RADIO DESPATCH 
SERVICE 

Radio and Electrical Distributors 

869 GEORGE STREET, 
SYDNEY 

(Corner George and Harris Streets) 

Telephone 211 0816, 211 0191 
Open Saturday mornings 
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INTERSTATE DEALERS 


VIC: 

Encel Electronics Pty Ltd, 

431 Bridge Road, Richmond, 3121 
Tel: 42 3762. 

NSW: 

Encel Electronics Pty Ltd, 

257 Clarence Street, Sydney, 2000 
Tel: 29 4563, 29 4564 


INTERDYN 


QLD: 

Stereo Supplies, 

100 Turbot Street, Brisbane, 4000 
SA: 

Challenge Recording Co, 

6 Gays Arcade, Adelaide, 5000 

TAS: 

Audio Services, 72 Wilson Street, 
Burnie, 7320 

DISTRIBUTORS FOR AUSTRALIA 
INTERNATIONAL DYNAMICS 
(AGENCIES) PTY LTD 


r _ mmmmmmmmmwmmm 

Please send me -full details on 
famous Lux Amplifiers 

NAME . 

ADDRESS . 


POSTCODE .PHONE. 8 

ID 163 I 
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CLASSICAL 

RECORDINGS 

Reviewed by Julian Russell 


Petrushka —altogether superb sound 


STRAVINSKY — Petrushka (Version of 
1911) Ballet. New Philharmonia Orchestra 
conducted by Erich Leinsdorf. Piano Solo; 
Thomas Rajna. DeCca Phase 4 Stereo 
PFS4207. 

Perhaps the most interesting fact about this 
eminently acceptable performance is that 
Leinsdorf uses the original 1911 version of the 
ballet. Stravinsky made two revisions of the 
score, both for smaller orchestras than the one 
he used in the original Diaghileff production. It 
is the one I first heard when I was a boy — 
conducted by Ansermet at the London 
Alhambra, by the way — and the one I still 
prefer to the later versions. It is recorded in 
Phase 4 which brings out all the rich details of 
this magnificent score and though Leinsdorfs 
reading is not altogether to my taste — his 
tempos are often rigid and at times downright 
listless — I still prefer it to the recent Mehta 
recording which dehumanised this, perhaps the 
most human of all ballets. 

Everything is eminently correct in 
Leinsdorfs performance, even a little on the 
starchy side. The first Fair Scene, though 
played with well disciplined bustle, lacks a 
little of ebullience. 


But against this you have a second scene, in 
Petruchka’s cell, where the solo pianist plays 
with delightful sensibility and plenty of 
mischievous spirit. Scene 3, in the Moor’s cell, 
also comes off very well indeed, with 
Petruchka’s unwelcome intrusion brought 
graphically into the mind’s eye. I did, however, 
miss the rhythmic drum beat which should 
separate the various scenes of the ballet, a sort 
of heart-lugging pulse that holds the music 
together during the changes of scenery. 

I still marvel at the way in which, in the final 
scene, Stravinsky lets you know, just by the 
music, that time has elapsed since Scene 1 and 
that the fair has increased in activity. You have 
more people, more movement, and more 
Muscovite merriment. The time and rhythms 
change so frequently that Leinsdorfs tendency 
to settle into a regular tempo is impossible and, 
in consequence, the music gains in variety and 
virility. On the whole I think I am quite safe in 
recommending this disc to anyone interested 
enough to want to hear Stravinsky’s original 
score in all its richness of orchestral invention 
and which the Phase 4 recording reproduces 
with the utmost fidelity. The sound is 
altogether superb even these days of superb 
recorded sound. 
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BARTOK —The Miraculous Mandarin Suite; 

Dance Suite. Monte Carlo National 

Orchestra conducted by Bruno Madema. 

Concert Hall Stereo SMS2660. 

Although musically eloquent and composed 
originally as a ballet, the Miraculous 
Mandarin has never had much success as a 
stage piece. But this is not due to the quality of 
the music but rather to the unsavoury story — 
a typical bit of unpleasant German 
expressionism. Its original brothel setting, 
changed later in a bid to get the ballet 
performed, its frank eroticism, and its maso- 
sadist episodes disgusted audiences in the 
1920s and would, at a guess, even be 
unacceptable to present day permissive 
gatherings outside those seeking a stage 
spectacle of revolting depravity. But Bartok set 
it all to music of powerful impact, harsh, 
restless and graphic. I cannot recall a recording 
of the complete ballet ever having been issued. 
The suite offered here is its usual form, which 
is perhaps all to the good; there are not many 
ballets which, played in full, can be 
disassociated from their stage setting. 

Madema gives a splendid performance of 
the suite. In fact the record was awarded the 
French Grand Prix du Disc of the Academie 
Charles Cros, though the date of the award is 
not given on the sleeve. Some of Madema’s 
solo passages for wood-wind have all the 
eloquence of speech, and even many of the 
accompanying passages are spectacularly 
expressive, though without ever intruding. At 
the first hearing you may find that the music, 
as well as a brief sketch of the story given in 
the sleeve notes, outrages you. But later 


playings should accustom you to the brutal 
idiom and might even win your approval. The 
work dates from the same period as Bartok’s 
very beautiful Bluebeard’s Castle but even its 
very best moments never has the lyrical beauty 
of this other stage work which, by the way, is 
given as often in concert form as it is in the 
theatre. 

However, the Dance Suite, on the reverse 
side, should offer no such difficulties of 
assimilation, even at first hearing. The themes 
in this attractive suite sound like genuine 
Hungarian folk tunes but were, in fact, 
composed by Bartok. Madema presents the 
whole suite with great rhythmic vitality 
interrupted by a little tune, a ritornello, which 
separates some of the dances. This is always 
used with beguiling tenderness, making a 
highly effective contrast to the dance-like 
themes. This ritornello might be compared to 
the little “promenade” tune used by 
Moussorgsky between the various incidents in 
his Pictures from an Exhibition. 

The recorded quality of the whole disc is 
wonderfully clean cut and Bartok’s wealth of 
detail always audible. The general timbre of the 
recording is perhaps a little on the hard side, 
but this is not unsuitable to the music on both 
sides. 

★ ★ ★ 

NELLIE MELBA — Operatic Arias and 
Ballads by Verdi, Handel, Donizetti, 
Puccini, Tosd, Ronald and Arditi. Astor 
Golden Groove Mono 1167. 

The dates of the original recordings of the 
old 78s from which this disc is compiled are 


not given but you can tell, by the quality of the 
sound, that they are very old indeed. To 
reduce surface noise of the old shellacs the 
sound has obviously been filtered so that many 
of the high frequencies have been sacrificed. 
Melba’s voice emerges as steady, pure — and 
passionless. 

I must confess that I find much to admire in 
its effortless production. Melba’s voice has 
never moved me as I am afraid it should. For 
instance, in “Ah, fors’ e’ lui” you have quite 
wonderful coloratura and what might well be 
described as a matchless trill. But everything 
sounds to me, despite the often spectral quality 
of the recording, just too calculated. Melba 
may have been a passionate woman — she 
was certainly a hot-tempered one — but none 
of this temperament can be detected in her 
singing. 

That she had a superb sense of 
showmanship is demonstrated in Handel’s 
“Sweet Bird”, with its echoic repetitions of 
flute solo and voice — a favourite device of 
composers for coloratura sopranos in other 
days. At any rate in this song Melba shows 
that even in the very earliest days of the 
gramophone she was aware of how to present 
herself without any visual aid. “Se Saran 
Rose” (Arditi) in quick 3/4 time, has little to 
recommend it to presentday listeners except, 
of course, Melba’s incomparable technical ease 
of delivery. To complete the first side you have 
Tosti’s “Serenade , a popular drawingroom 
item back in my grandmother’s day. 

Another of the same family is Landon 
Ronald’s “Oh, Lovely Night” on Side 2 and 
Tosti’s “Goodbye”, which even in my distant 
youth was always considered to be something 
to laugh at. In both these I was a little 
surprised to hear the great Melba attack a note 
below its true pitch and slide up to it. 

In all these items the reproduction is about 
as good as might be expected without too 
much faking of the originals, but Melba does 
sound rather as though she is singing in the 
next room. By the way, it might be worth 
mentioning here that she was, right to the end 
of her life, reluctant to sing close enough to the 
recording “trumpet” to please the engineers of 
the period. Indeed, special “Melba needles” 
with a flattened, spear-shaped tip were used 
when playing her records, needles which were 
supposed to improve tone and bring it a little 
closer to the listener. But so far as I have ever 
been able to detect, they made no difference at 
all. 

The “Mad Scene” from Lucia di 
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Lammermor has little more presence but don't 
expect wonders. And to conclude this recital 
you have a curiously emotionless account of 
Puccini’s “Vissi d’Arte”. I would class this disc 
as a musical curiosity rather than an 
experience to be enjoyed. 

★ ★ ★ 

ENRICO CARUSO -— Operatic Arias by 
Mascagni, Boito, and Cilea, and assorted 
Ballads. Astor Golden Groove Mono 
GG1166. 

On Side 1 of this disc the items are very 
much less hackneyed than those on the Melba 
record mentioned above. (“Sing ’em muck, 
Clara” was the famous advice Melba was 
alleged to have given Madam Butt before her 
first Australian tour.) All are from the private 
collection of a Mr Gerry Albert, about whom 
nothing is disclosed on the sleeve. No 1, an aria 
from Giordano’s long forgotten “Fedora”, is in 
pretty bad shape both in its reproduction of 
the voice and the piano accompaniment. The 
Siciliana from Mascagni’s “Cavelleria 
Rusticana” is not much better, but from it you 
get a better idea of the great Caruso’s effortless 
production and beautiful phrasing. The slight 
pitch waver might have been due to the fact 
that the original was a “swinger”, ie, a disc 
with the central hole just a tiny bit too big for 
the spindle. 

The Serenade from the same composer’s 
“Iris”, together with the two previously 
mentioned, has a great deal of surface noise, 
filtered out to some extent at very great 
sacrifice to vocal tone. Indeed the voice is quite 
unrecognisable as Caruso’s some of the time. It 
comes over better in an aria from Boito’s 
“Mefistofele” though this, too, is in bad shape 
for surface noise. In “No, Piu Mobile” from 
Cilea's “Adrienne Lecouvreur” the voice is 
better still. At a guess this was a later recording 
than the others and gives you a much better 
idea of the beautiful quality of the famous 
tenor. Side 1 ends with another aria from 
“Iris”, of which little can be heard above the 
crackles and pops of the original surface. 

The second side is given over to, for the 
most part, banal ballads, some of them — 
“For You Alone” and “Because” being of 
English origin and sung in that language with 
surprisingly good diction. However, this disc, 
too, is more likely to interest musical 
antiquarians than the general run of record 
buyers, unless they have a pocket deep enough 
to gratify their curiosity. 

★ ★ ★ 

DVORAK - Violin Concerto in A Minor. 
RAVEL - Tzigane. Carmencita Lozada 
(violin) and the Berlin Symphony Orch¬ 
estra conducted by Bernhard Conz. World 
Record Club Stereo S/4978. 

The name of this violinist is unknown to me, 
perhaps because the original recording was 
issued by a Continental label, Ariola-Eurodisc. 
According to the sleeve notes she is a 
Philippino who has won many awards in her 
native Philippines and in Europe. She has a 
beguilingly warm tone and a personality to 
match the concerto’s ardour, especially in the 
cantilena-like slow movement. Her intonation 
is occasionally, but only very rarely, slightly 
off target but her phrasing is always shapely. 
The concerto itself is a pleasant work though 
not of the stature of the composer’s Cello 
Concerto. I might add that in the final rondo, 
in the form of a Slavonic dance, Signora 
Lozada establishes a nice rhythm though I 
think a spot more fire would have been 
welcome. On the whole, the work is never less 
.than graceful and the balance between soloist 
and orchestra leaves nothing to be desired. 

Ravel’s Tzigane starts off with tine authority 
and a real swagger in the long unaccompanied 


rhapsodical opening. Here all the difficult 
double-stopping is under admirable control, 
the intonation dead centre. This is the version 
with orchestral accompaniment, the orchestra 
joining the soloist with a wonderful — and 
beautifully played — harp candeza. As the 
work progresses I should like to have heard a 
little more gipsy abandon. There are bars in 
which the soloist lapses into slightly too formal 
an attitude. However the whole disc is well 
worth attention at the economy price of its 
issue. 

★ ★ ★ 

SCRIABIN —The Poem of Ecstasy. 
RACHMANINOV — The Isle of the Dead. 
The USSR Symphony Orchestra 
conducted by Yevgeny Svetlanov. World 
Record Club Stereo S/4901. 

I first heard the “Poeme de l’Extase" as a 
boy in London shortly after World War I. The 
orchestra was the old London Symphony, 
which in those days gave only about six or 
eight concerts a year. The conductor was 
Albert Coates who had just been released from 
Russia by what were then known as “the 
Bolsheviks”. I found it very exciting indeed, a 
new world of nervously chromatic harmonies 
and a large trumpet theme that seemed to 
mount almost into infinity. Coates, who was 
half Russian, was. an authority on Russian 
music and had very individual ideas on how it 
should be played. For instance, he took the 
first movement of Borodin’s B Minor 
Symphony at about half the pace at which I 
have ever heard it played since. 

Listening to the “Poeme de 1-Extase” after 
an interval of about 50 years I am nowadays 
not nearly so impressed by its “force”. I can 


now relate the “exotic" harmonies to the direct 
influence of Chopin via the Wagner of Tristan 
and the “Tannhauser” Venusberg music, and 
even traces of the early Stravinsky of the 
“Firebird" period. But it still offers a warm 
bath of luxuriant modulations. At this date, 
however, it is the big trumpet theme, in rising 
fourths, that disappoints. It is now obvious that 
though the theme was a fine one. Scriabin was 
at a loss how to develop it. It keeps rising in 
prolonged, unresolved tumescence without 
achieving any orgasmic release. I realise today 
what my old friend, the late Peter Warlock, 
meant when he described as “a lesbian's 
delight”. Think about it and you too may guess 
at the shrewdness of this observation. 

Yet despite all these reservations I still find it 
curiously moving during most of its length and 
the performance here under Svetlanov very 
impressive indeed. The orchestral playing is 
unarguably idiomatic, the atmosphere just 
right, and the recording first rate. 

Rachmaninov's “Isle of the Dead" on the 
reverse side is a much more conventional 
work. Here is a typical late romantic work 
inspired by Arnold Bocklin's romantic painting 
of a desolate, stony island rising sharply out of 
the sea with a cluster of dark cypresses 
pointing spearlike into the sky. Rachmaninov 
paints a graphic musical picture of dignified, 
even majestic, loneliness and though the whole 
work is somewhat in the manner of a lament it 
is never lugubrious. The richness of its 
harmonic structure and the luxuriousness of 
the orchestration sees to that. And its form 
peaks up into sustained climaxes of compelling 
power. The performance here calls for a very 
wide dynamic range which is splendidly 
handled by the recording engineer, all the way 
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from whispered pianissimos to uplifting 
fortissimos. The playing is fine and the whole 
represents a superb bit of musical landscaping. 

★ ★ ★ 

SCHUBERT — Symphony No 4 in C Minor 
(Tragic). Symphony No 5 in F Flat Major. 
Vienna Philharmonic Orchestra conducted 
by Istvan Kertesz. Decca Stereo SXL6483. 

I can recommend this disc with the very 
greatest enthusiasm. The two symphonies that 
make up this handy coupling complement each 
other in an enchanting way. You have the 
Vienna Philharmonic at its very great best, 
with a peerless bloom on the string tone and a 
splendidly solid bass line which, however, 
never booms nor is ever gruff. I have always 
associated Kertesz with a more fiery type of 
music, usually played with outstanding 
brilliance by the London Symphony. He 
reverts to this mood only once during this 
concert — in the Minuet of the C Minor which 
he pushes along at a terrific pace — effectively 
to my mind. He makes it sound almost like a 
scherzo, with no damaging results. He also 
takes the first movement of the B Flat 
unusually fast but here, I think, at some 
sacrifice of a true Schubertian atmosphere. 

Nor does he allow the first movement of the 
C Minor to dawdle, but his tempo here makes 
a beautiful contrast to the following graceful 
Andante which becomes really an Andantino 
at Kertesz’ pace. And in this movement the 
swelling cantilena provides the Vienna 
Philharmonic with a great chance to bewitch 
you with its tonal glory and impeccable 
technique. And again the mettlesome playing 
of the finale of the C Minor adds' unusual 
drama and urgency to the movement. 

Despite the few idiosycracies I have 
mentioned above I enjoyed the whole disc 
vastly. The engineering is superb, judged even 
by the highest of contemporary standards. 

* * * 

ELISABETH SCHWARZKOPH SONG 
BOOK VOL 3 — Lieder by Schubert, 
Chopin, Lowe, Grieg, Richard Strauss. 
Liszt, and Mahler. Elisabeth Schwarzkopf, 
soprano, with Geoffrey Parsons or Gerald 
Moore, piano. EMI Stereo OASD2634. 

Here is a lieder recital which gets away from 
the well worn Schubert, Schumann and Wolf 
brackets that used to turn up at almost every 
vocal concert one attended. For instance, I 
imagine that few but professional musicians, 
and these mostly singers, are aware that 


Chopin wrote some attractive songs 
Schwarzkopf offers two of them here, The 
Girl’s Wish, and a Lithuanian Song. Neither 
are likely to cause much stir but the soprano 
sings them very nicely, though a thought more 
drama would have been welcome in the latter. 
Even the three Schubert lieder and the one by 
Schumann were far from being hackneyed 
back in the days when lieder recitals were more 
popular than they seem to be today. She is on 
more frequently trodden ground with three 
Grieg songs. Last Spring, With a Waterliiv- 
and I Love Thee, in the last of which 
Schwarzkopf leaves nothing unstated in the 
climax, but with careful avoidance, as usual, of 
overstatement. 

Points to notice in these items are her 
faultless taste and technique in the first, the 
delicacy of the ascending phrase in the second, 
and the marvellous way she leaves her top note. 

The most interesting bracket in the whole 
recital is, I think, the three little Stfauss 
Ophelia songs from Shakespeare’s “Hamlet”. 
These are quite different from the general run 
of Strauss lieder, highly original in form and 
content, and catching to perfection the 
strangeness of mind of the Shakespearean 
character. 

Geoffrey Parsons again presents 
accompaniments of distinction and has a whale 
of a time in Liszt’s The Three Gipsies. Gerald 
Moore accompanies only one, Schumann’s 
Wie Mit Innigstem Behagen. It is fashionable 
nowadays to say that Schwarzkopfs voice 
isn’t what it was and to ignore the magnificent 
technique with which she produces the very 
lovely voice that remains to her. Perhaps her 
voice isn’t quite as fresh as it was a generation 
ago. But I know of no other soprano I listen to 
with more pleasure — and importantly, a total 
sense of security. 

★ ★ ★ 

TCHAIKOVSKY — Piano Concerto No 1 in 
B Flat Minor. Alexis Weissenberg 
(piano) with the Paris Orchestra conduct¬ 
ed by Herbert von Karajan. EMI Stereo 
OASD2576. 

Does Herbert von Karajan really detest this 
concerto? I still have uncomfortable memories 
of his unco-operative account of the work with 
the great Sviatoslav Richter in which it was 
unmistakeable that soloist and conductor were 
at serious odds. In this new recording with 
Alexis Weissenberg the soloist hasn’t the same 
authority as Richter and is consequently more 
easily dominated by the conductor. The result I 
can only describe as a freak performance, 
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many of its tempos so preternaturally slow that 
they sound downright sluggish. In fact I often 
found myself mentally urging the players to get 
on with it and infuse a little life into the score. 
Most, if not all, of the brio disappears and 
you’re left with a perverse reading of what 
must be to many their favourite piano 
concerto. Moreover the engineering is little 
better than fair average. This disc is decidedly 
not recommended, except perhaps as a 
curiosity. ® 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Devotional Recordings 


ROCK MASS FOR LOVE. Celebrated at St 
George’s Cathedral by the Dean of Perth 
with Bakery and Jazz Ensemble. Stereo, 
Astor ALPS 1032. 

Reduced to fundamentals, the role of music 
in a church service is probably twofold: To 
invoke a response of the part of the 
worshippers and to provide a vehicle by which 
worship is expressed. 

For many, the most appropriate kind of 
music is a massive organ and a formal choir. 
For some it is a spontaneous singalong with 
the hymns of Moody and Sankey. For others, 
it is a band and timbrels. In a Negro church, it 
is something yet again. 

Is it reasonable, then, to brand as improper 
the use of music in the rock/jazz formula? 

The answer to such a question is found, not 
so much in the music — any music — but in 
the spirit in which it is performed and what it 
says to and for those present. 

To some, this Rock Mass may have been a 
moving experience; to others a spectacle, a 
happening, people doing their thing! But 
cannot this be true also in a more formal type 
of service? 

Your reaction to this album will rest on 
these same considerations. 

A sheet with the album sets out the order of 
service, the songs and the prayers. Catholic or 
Protestant, you will find no fault with these or 
with the address. For most, the seeming 
enigma will be the nature of the settings and 
the interspersed music. Note I said “nature’* 
not quality. Throughout, the recording reveals 
a high order of musicianship and a careful 
integration of orchestra, organ, vocals and the 
spoken word. 
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Repulsive? Challenging? Thought- 
provoking? Exhilarating? This album could be 
any of these things to individuals. If these 
comments are not a sufficient guide, you'll 
have to listen for yourself. (W.N.W.) 

★ ★ ★ 

GREAT HYMNS. Huddersfield Choral 
Society conducted by Wyn Morris. Stereo, 
Astor GGS-1231. 

Very different from the Rock Mass reviewed 
elsewhere in these columns is this collection of 
hymns which, for the most part, transcend any 
differences in denomination and creed. They 
are sung to traditional settings, with subdued 
organ backing and without embellishment. 

It may well be argued that they need none, 
when sung by a magnificent choir that, for 35 
years, was under the baton and guidance of the 
late Sir Malcolm Sargent. While the experience 
of the choir is abundantly evident, their sound 
and atmosphere is that of a large mixed 
congregation singing — and enjoying — these 
traditional hymns of praise. 

Onward Christian Soldiers — The Lord’s 
My Shepherd — Through The Night Of 
Doubt And Sorrow —When I Survey — Jesus 
Shall Reign — Guide Me, Oh Thou Great 
Jehovah — All People That On Earth — 


Blessed Saviour — All Hail The Power 
Abide With Me — Jesus Lover Of My Soul - 
Far Above The Highest Heaven — God Be In 
My Head. 

All these hymns have been sung many times 
by many choirs and you may have a similar 
collection. If you haven't you can buy this one 
with every confidence. (W.N.W.) 


THE CROSS AND THE SWITCHBLADE. 
Original Sound Track Music from the film 
featuring Pat Boone. Stereo, Light, LS- 
5550-LP. (From Sacred Productions Aust, 
181 Clarence St, Sydney and other 
capitals.) 

According to the brief jacket notes, the film 
“The Cross and the Switchblade" is set in 
Spanish Harlem, Brooklyn, where human need 
is all around. 

Not having seen the film, I am not able to 
judge what emotions may be summoned by 
listening again to the music. Without the 
background of the film, the music amounts 
simply to 25-plus minutes of melodic rhythm- 
rock which Ralph Carmichael writes and 
conducts with such facility. 

There is a Gospel theme running through the 
lyrics but neither the theme nor the vocals 
come through very strongly in what is 
primarily an orchestral sound. The titles: 

You Gotta Try — Switchblade Theme — 
Where Is It? — I Just Lost — Bright New 
World — I've Got Confidence — The 
Addict's Psalm — Rumble — God Loves You 
— Love. 

Technically the quality is excellent and the 
stereo separation is such that it really pops out 
of a system arranged to produce simulated 
quadraphonic. 

Fine if you like pop orchestral; mediocre if 
you want Gospel; poor if you are interested 
primarily in Pat Boone. (W.N.W.) 


Instrumental, Vocal and Humour ... 


THE WORLD OF “YOUR HUNDRED 
BEST TUNES” — THE TOP TEN. 
Various orchestras and artists. Decca 
(EMI) stereo SPA 112. 

“Your Hundred Best Tunes” is a popular 
radio program in the UK, in which listeners’ 
requests are played. The 10 tunes included 
here are those most frequently requested. 
There are only two surprises as far as I am 
concerned — the aria “Sei nicht bos” from 
Zeller’s opera “Der Obersteige” (here sung by 
popular Hilde Gueden); and the Chorus of the 
Hebrew Slaves from Verdi’s “Nabucco”. 
Nobody will be surprised to find the following 
included: Finlandia (Sibelius) — Nuns’ Chorus 
from “Casanova” (Strauss) — Intermezzo 
from “Cavalleria Rusticana” (Mascagni) — 
Shepherds’ Thanksgiving after the Storm from 
“Pastoral” Symphony (Beethoven) — Adagio 
from “Moonlight” Sonata (Beethoven) — 
Adagio from Violin Concerto No 1 (Bruch) —- 
Jesu, Joy of Man’s Desiring (Bach) — Nimrod 
from Enigma Variations (Elgar). 

Space does not allow a full run down of the 
performers, but some idea of their rating may 
be gained from the names of just a few of those 
involved. Joan Sutherland sings in “The Nuns’ 
Chorus”; Wilhelm Backhaus is the performer 
in the “Moonlight” Movement; and Ruggiero 
Ricci is the soloist in the Bruch concerto 
movement. It is good to have the Bach chorale 
“Jesu, Joy” in the original version for choir and 


organ, instead of one of the many 
transcriptions. 

The age of the original recordings varies 
widely, and accordingly so too does the sound 
quality. The sound is definitely not up to 
standard in “The Nuns’ Chorus”, and sounds 
muzzy all through. However, quality is 
generally clean, and some tracks are obviously 
from modern recordings of excellent quality. In 
general, this is a disc which can be warmly 
recommended to those with a taste for light 
classics, especially at the $2.59 price. (H.A.T.) 


RUSSIAN FESTIVAL. The Suisse Romande 
Orchestra, conducted by Ernest Ansermet. 
Decca Ace of Diamonds (EMI) stereo 
SDD 282. 

Here we have reissues on the budget price 
Ace of Diamonds label of performances of 
Russian standard orchestral items by that very 
fine combination, the Suisse Romande 
Orchestra and Ernest Ansermet. The lyrical 
qualities for which this orchestra became 
renowned under Ansermet's guidance are very 
much in evidence in this colourful music: Tsar 
Saltan Suite (Rimsky-Korsakov) — The Snow 
Maiden Suite (Rimsky-Korsakov) — 
Kamarinskaya (Glinka) — Overture to “A 
Life for the Tsar” (Glinka) — In the Steppes 
of Central Asia (Borodin) — March and 
Scherzo from “The Love for Three Oranges” 
(Prokofiev). An interesting and attractive 
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program, and-in general splendidly played. The 
slight reservation implied in the above remark 
concerns the Borodin piece. Ansermet 
apparently (and probably rightly) regards the 
Asian Steppes as a • rather monotonous 
landscape, and his version of this piece tends to 
plod slightly. 

Although these recordings must now be a 
few years old, one cannot fault the sound 
quality, which has the fullness and clarity of 
modern recordings, and no noticeable 

distortion. (H.A.T.) 

★ ★ ★ 

THE FOUR SEASONS (Vivaldi). I Musici, 
with Roberto Michelucci, violin. Philips 
stereo 6500 017. 

Anybody looking for a good modern 

recording of this popular classic need look no 
further than this disc. This is a truly excellent 
performance in every way, and has been 

extremely well recorded by Philips. 

The famous I Musici group, consisting of 12 
players, may seem a bit on the small side for a 
work of this kind, but one is not aware of any 
restrictions imposed by such limitations in 
resources. The group is augmented here by 
Roberto Michelucci, who has appeared as 
violin soloist with the group for many years. 
He is a very accomplished player with a lively 
style and fine vibrant tone. 

The disc is beautifully packaged in a book 
style sleeve containing not only useful notes on 
the composer, the performer and the music, but 
quotations from the score to illustrate the 
various sections and what they represent. A 
really first class production in every way, 
(H.A.T.) 

★ ★ ★ 

MUSIC OF ERIC COATES. The Royal 
Liverpool Philharmonic Orchestra, 
conducted by Charles Groves. Studio 2 
Stereo (EMI) TWO 321. 

The two London Suites of Eric Coates are 
undoubtedly his most popular and most 
recorded works (perhaps even more so in the 
UK than here) and the fine performances 
offered here by the Liverpool orchestra should 
be welcomed by those who find Coates’ music 
to their liking. The disc is completed by two of 
the “Fairytale Phantasies” — those entitled 
“The Three Bears" and “Cinderella”. It is all 
very amiable, if not very deep, music. One is 
glad to have them played by such a fine body 
of musicians as the Royal Liverpool 
Philharmonic, and recorded in the Studio 2 
Stereo system. (H.A.T.) 

★ ★ ★ 

PIANO CONCERT No 2 IN C MINOR 
(Rachmaninov). Ivan Davis, piano, with 
the Royal Philharmonic Orchestra, 
conducted by Henry Lewis. Decca Phase 4 
Stereo (EMI) PFS 4214. 

As it involves possibly the world’s most 
popular and most recorded piano concerto, 
this performance faces formidable opposition 
(although truth to tell, there are more 
unsatisfactory performances than otherwise). 
As a performance, this one cannot be classed 
as great, one of the major faults to my mind 
being the excessively slow tempos adopted by 
the soloist. Pretty obviously the conductor is of 
the same mind, and he appears to be trying to 
push the rate of progress along, so that the 
orchestra and the soloist do not seem always to 
be exactly in step. 

As far as sound quality is concerned, this 
one in Decca’s Phase 4 will be hard to beat, for 
those with high quality equipment. The soloist 
is given the prominence that his role demands, 
without becoming excessively obtrusive. 
Instrumental solos are carefully balanced, and 



RECORDS 


CARTRIDGES 


Whether it’s records, cassettes, 8-track cartridges or reel-to- 
reel IV 2 or 3% stereo tapes, World Record Club has much to 
offer you in all kinds of music — classical, light and pop! And 
you only have to take one a year — one record or cassette or 
cartridge or tape. Records are $3.39, cassettes are $4.00, 
cartridges $4.75, tapes $4.25 and $5.25 . . . you enjoy massive 
savings, whatever your choice. Send for details without obli¬ 
gation via the coupon below. There’s no entrance fee, no 
catch, no hidden conditions. You order only what you want — 
and are sent only what you order. 


TO: WORLD RECORD CLUB, 

177 Elizabeth Street, Sydney, 2000 
299 Flinders Lane, Melbourne, 3000 

Please send me without obligation details of: 

□ RECORDS □ REEL-TO-REEL TAPES 

□ CASSETTES □ 8-TRACK CARTRIDGES 


NAME Mr. Mrs. Miss 


POSTCODE 
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WAYNE COMMUNICATION 
ELECTRONICS 

NEW PRODUCTS 

144 to 145 MHz Dual Conversion A.M. Receiver Kit. 

Features: 9 FETS; 4 Transistors; Crystal Locked Second Osc; Printed Circuit Board; 
Audio Amplifier; Noise Limiter. 

Specifications: Frequency range 144 to 145 MHz. Impedance 50 or 75 ohms; sensitivity 
less than .3 uV for 10 db S/N; audio output 8 ohms 1 watt. OUR INTRODUCTION 
PRICE FOR THE COMPL. KIT INCL. CRYSTAL. $42. 

SPECIAL 

2N3055 Transistor $1.50. 

Welwyn Wire Wound Pots. 

50 watt: 4.7; 12; 220 ohm $2 each. 

100 watt: 6.8; 15; 33; 68; 100; 150; 220; 330; 6.8K $4 each. 

150 watt: 330; 470; IK; 3.3K; 6.8K $5 each. 

250 watt: 47; 100; 150; 330; 470; 680 ohm $8 each. 

Resistors: Carbon Mixed Values. 

1/10 watt $3 per 200; ± watt $3 per 200: * W; 1W; 2W $1.50 per 100. 

Capacitors mixed values of Mica’s Disc’s Polyester, etc. $2 per 100. 

Computer .Boards: Contain VHFNPN silicon transistors and high speed diodes, resistors 
zeners, etc., with content of: 

2 trans $0.65 
4 trans $1.00 
6 trans $1.25 

Come and inspect our new line of low cost parts; Transistors FET’s Integrated Circuits 
(SN7490N, SN7441 AN, SN7400N, SN7472N, etc.). Light Emitting Diodes, Coil Formers, 
Switches, Lamps, CRO Tubes, etc. 

757 Glenferrie Road, Hawthorn, Victoria 3122. Phone 81 2818. 


WRITING TO US? Then please note that we have had to revise some of our Information 
Service charges. Turn to page 129 for full details. 





Concord 


29 Majors Boy Rd 
Sydney, N.S.W. Phone 73 1227 


ACOS 


mmMS 


REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 


GP91-1 MONO CRYSTAL Stereo Compatible.. $6.95 

GP91-2 HIGH OUTPUT MONO CRYSTAL Stereo 

Compatible . $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFIERS .. $9.95 

GP104 MINI STEREO CERAMIC.$9.95 


fitted with 

DIAMOND 

Stylus at no extra cost 


Microphone Inserts 


PRICE $5.55 

TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Mic 43-3 

A Rochelle Salt (crystal) microphone insert in 
a die-cast case with expanded aluminium 
grill. 

Dimensions 


Output at IkHi 
Response 
Capacitance 
Ideal Load 


43-66 mm diameter 
8-73 mm deep 
— 52dB ref. iV/dyne/cm, 
30 — 7,000 Hi 
800 pf 
5 M ohm 


the whole musical texture is admirably clear 
and transparent. 

If your musical senses are not highly critical, 
and top quality sound plays a major part in 
your reckoning, this version may be worth 
considering. But I suggest it advisable to listen 
to a segment or two before making up your 
mind. (H.A.T.) 

★ ★ ★ 

THE WORLD OF PHASE 4 STEREO, VOL. 
2. Decca Series 259 SPA 114. 

One can be fairly certain that the 
performances selected for a sampler disc will 
be good ones and that the disc itself will be of a 
high standard technically. This Phase 4 
sampler from Decca is no exception and it is 
potentially good value at $2.59. 

Whether it is indeed good value to the 
individual depends on the appeal of the tracks 
which vary from symphonic style to up-tempo. 
Anyway, here are the titles and performers, 
heavily abbreviated to conserve space: 

Ticket To Ride (Frank Chacksfield) — 
Londonderry Air (Royal Philharmonic) — 
Raindrops (Ronnie Aldrich and London 
Festival Orch) — Paris For Lovers 
(Accordion, Orchestra, Chorus) — Clair De 
Lune (Royal Philharmonic) — Up, Up And 
Away (Edmundo Ros) — Light My Fire (Ted 
Heath) — Delicado (Werner Muller) — 
Liechtensteiner Polka (Will Glahe) — House 
Of The Rising Sun (Guitars Unlimited) — 
Greensleeves (All Stars) — Habanera 
(Kingsway Orchestra). 

If you like a little variety, go to it. (W.N.W.) 

★ ★ ★ 

SOMEWHERE MY LOVE. Roger Williams, 
piano, with orchestra conducted by Ralph 
Carmichael. MCA (Astor Records) stereo 
MAP/S 2222. 

Here are all the ingredients for First class 
entertainment — a keyboard performer of fine 
ability, with fluid style and sensitivity in 
performance; 12 outstanding tunes of the day; 
individual styling in arrangement; and a 
backing group of more than average 
competency. The tunes: Theme from “Zorba 
the Greek” — Dulcinea — A Taste of Honey 

— Yesterday — A Lover’s Concerto — 
Lara’s Theme — The Sound of Music — Ebb 
Tide — The Laura Lou — More — This Is 
My Prayer — I’ll Remember You. If you like 
piano and orchestra arrangements, this should 
appeal. If you want to sample before buying, 
it doesn’t matter which track you try — they 
are all excellent. The quality of the recording is 
excellent too. (H.A.T.) 

★ ★ ★ 

TARDE DE TOROS. Recorded live at the 
Plaza de Toros, Madrid. Hispavox 
(Festival) stereo SHVL-934144. 

While unfortunate animals are slaughtered 
and courageous men are sometimes killed in 
the bullrings of Spain, a brass and woodwind 
band keeps up a flow of cheerful melodies 
known as Pasodobles Toreros. This disc was 
apparently recorded during an actual “Tarde 
de Toros” (an afternoon at the bullring) at 
Spain’s premier place of such spectacles, the 
Plaza de Toros, Madrid. To a continual 
background of “Oles”, clapping and shouts of 
encouragement to the matadors from the 
crowd, the band plays the following numbers: 
In the World — Happy Spain — Red 
Bullfighter’s Cape — Sighs of Spain — 
Chamaca Great Bullfighter — The Bullfighters 

— Espana Cani — The Entrance — The 
Grace of God — Pepita Creus — Mountain 
Cat — Ell Gallito. 

The big virtue of the disc is its authenticity. 
This is not polished studio performance by 
musicians who have never seen the inside of a 
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Savoy Operas from World Record Club 

Recordings of two Gilbert and Sullivan operas, by the renowned D’Oyly 
Carte Opera Company, and recorded under the direction of Bridget D’Oyly 
Carte, have been released by the World Record Club. 


PRINCESS IDA. Elizabeth Harewood, 
soprano, with soloists and chorus of the 
D’Oyly Carte Opera Company, and the 
Royal Philharmonic Orchestra, conducted 
by Sir Malcolm Sargent. World Record Club 
stereo S/4834. Two-disc set in separate 
sleeves. 

This recording has the inestimable 
advantage of Sir Malcolm Sargent on the 
conductor’s rostrum. Sir Malcolm was the 
conductor in the earlier World Record Club 
series of Gilbert and Sullivan with the 
Glyndebourne company, which were all 
excellent performances, but are now rather 
long in the tooth. Under his direction, the 
Royal Philharmonic provide a sparkling 
performance. 

In the title role of “Princess Ida” we 
have Elizabeth Harewood, who has had 
considerable experience in G. & S. She 
acquits herself extremely well in this role, 
which, incidentally, is one of the most 
difficult in all the Savoy operas. In fact, the 
whole cast is very good indeed, and I 
believe this performance will please the 
most discriminating of Savoyards. The 
parts are taken as follows: Lady Blanche — 
Christene Palmer; Lady Psyche — Ann 
Hood; Melissa and Sacharissa — Valerie 
Masterson; Arac — Donald Adams; 
Hilarion — Philip Potter; King Gama — 
John Reed; King Hildebrand — Kenneth 
Sandford; Cyril — David Palmer; Florian — 
Geoffrey Skitch; Guron — Anthony Rafell: 
Scynthius — George Cook. 

While the theme of libretto, 


concerning women’s education, is now 
outdated, “Princess Ida” has one of 
Sullivan’s best scores, containing many 
fine melodies. This should be a popular 
release. 


THE SORCERER. Soloists and chorus of 
the D’Oyly Carte Opera Company, with the 
Royal Philharmonic Orchestra, conducted 
by Isidore Godfrey. World Record Club 
stereo S/4906. Two-disc set in separate 
sleeves. 

There are no “guest artists” included in 
the cast of “The Sorcerer”, otnerwise the 
singers are mainly as above. The 
Sorcerer is John Reed (a sound but not 
exceptional performance); and the other 
parts are taken as follows: Sir Marmaduke 
— Donald Adams; Alexis — David Palmer; 
Dr Daly — Alan Styler; Notary — Stanley 
Riley; Lady Sangazure — Christene 
Palmer; Aline — Valerie Masterson; Mrs 
Partlet — Jean Allister; Constance — Ann 
Hood. The conductor in this case is the 
D’Oyly Carte resident conductor, Isidore 
Godfrey, who must surely have conducted 
more Gilbert and Sullivan performances 
than any other man alive. 

I was very glad to note the excellent 
diction of the artists throughout. This is 
right up to the D’Oyly Carte tradition. You 
need no libretto to understand what is being 
sung in these performances. 
Comprehension is also assisted by the very 
clean sound, and the quiet recbrd surfaces. 


bullring, but a genuine bullring band, 
surrounded by the “aficionades de corrido”. If 
you have a liking for things Spanish, or if you 
have holiday memories of a “tarde de toros", 
this disc should have appeal — perhaps as a 
scuvenir in sound of the occasion. (H.A.T.) 

★ ★ ★ 

BARRY CROCKER’S SOUND OF MUSIC. 

Calendar SR66-9876 stereo. 

This is the third recording Barry Crocker 
and his team (from the National Nine Network 
show “Sound of Music") have made so far. 
And they have enjoyed a popularity Australia¬ 
wide with their presentation of the many cross- 
sections of music, from opera to the latest pop. 

Originally, Barry Crocker started as one of 
a comic duo with an old schoolday buddy, 
finally working his way up the popularity poll 
in television and recording as we know of him 
today. Having personally watched the show 
many times, I was aware that Barry was taking 
music seriously, and it was obvious that he was 
taking a lot of care with his voice training and 
diction. This is apparent with three solos on 
this disc; Pick Yourself Up (a short novelty 
“ditty"), My Way, and Sunlit Country. Of the 
numbers using the group and the orchestra, the 
opening track on side one starts with 
“Aquarius", and lasts for over 5 minutes. It is 
well arranged with vocal group, piano sketches 
and orchestra, undoubtedly the best arranged 
track on the record. 

Although the performance was of a high 
calibre, and the quality was good, the stereo 
spread was almost approaching a mono sound, 
balanced off to one side. Only once did I hear 
the piano by itself in the almost unused side. 


The master tape must have been dubbed from 
a show tape, as at the very end of “My Way", 
Barry takes a deep breath probably to 
announce the next part of the show as it 
progressed on TV. There is also a noticeable 
tape flutter on the opening arpeggios of the 
piano in “Honey". However, these comments 
are not meant to degrade the disc at all, and if 
you have enjoyed Barry Crocker’s shows as I 
have, you will dismiss these lightly. Good value 
for $2.59. 

There are ten titles in all: Aquarius — Pick 
Yourself Up — Pretty World — Serenade — 
Hair — My Way — Sunlit Country — Honey 

— Silver Threads And Golden Needles — 
Didn’t We. (G.F.H.) 

★ ★ ★ 

MEN O’BRASS. Harry Mortimer Jubilee * 
Concert The combined bands of Fodens, 
Fairey and Morris. His Masters Voice 
(EMI) Stereo OCSD 3991. 

Men O'Brass is the name adopted for 
Britain’s big three of brass band music when 
they play in combination as here. As 
previously, they are conducted by that able 
veteran of British band music, Harry 
Mortimer. The recording was taken during an- 
actual performance with audience at the Kings 
Hall, Manchester. The combined bands display 
the same exemplary discipline as in previous 
recordings. 

1 had no particular favourite in this album, 
as I considered they were all beautifully 
rendered, each with its own interpretation. The 
titles are: Opening Fanfare : Men O’Brass 

— “Masaniello" Overture — Three Jolly 
Sailormen — A Victorian Rhapsody — Deep 



ADC' 

WORLD’S MOST 
PERSNICKETY 
CARTRIDGE 
MAKER. 


Here’s a great line you’ve never heard 
of before. The brand-new "X” series of 
stereo cartridges from ADC. Every one is 
crafted by hand and incorporates our 
exclusive induced magnet design. 

As a result, these extremely accurate 
cartridges track at the lowest possible 
pressures for optimum fidelity and long 
record life. 

We designed the “X” series with 
interchangeable styli. This means any 
ADC stylus that fits one cartridge will 
fit them all. But that’s not all. Every 
one of these cartridges is compatible 
with any changer or tonearm, and is 
carefully made to give you the best 
performance at a reasonable price. 

So why not give our brand “X” a try? It 
may be just the thing your system needs. 



Output: 5 mV at 5.5 cms/sec. 
recorded velocity. 

Tracking Force: % to 2 grams. 
Frequency Response: 10 Hz to 
20 kHz ± 2 dB. 

Channel Separation: 25 dB from 50 Hz 
to 12 kHz. 

Compliance: 35 x 10—6 cms/'dyne. 
Vertical Tracking Angle: 15°. 

Rec. Load Impedance: 47,000 ohms 
nominal. Price: $46.00 

Write for detailed specifications on 
other “X” series cartridges (660XE— 
$41.00 : 990XE- $31.00 : 220XE- 
$27.00: 220X- $21.00 


<s>l 


AUDIO FOR 
AUDIOPHILES 

Exclusive Australian Agents, 

J. H. REPRODUCERS CO., 

293 Huntingdale Road, Chadstone, Vic., 
3148. Telephone: 277 3066. 
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New release! 

AA6200 Stereo Tuner Amplifier 

This magnificent ail-silicon transistorised solid state 

FM/AM Tuner Amplifier provides 40 watts of pure, 

undistorted music power. 

• F.E.T. (Field Effect Transistor) for greater 
sensitivity and selectivity. 

• C.F. (Ceramic Filters) in 4 stage 1/F. Perfect 
reception without interference. 

• I.C. Integrated Circuits Modular Space age 
Circuitry. ♦ Low distortion factor 0.2%. 

• Excellent Damping Characteristics • Power 
Bandwidth, 20-50,000 Hz. 

• Attractive black and silver front panel • Single 
controls. 


New release! 

AKAI SW-35 Jet Stream Speakers 

Dynamite comes in small packages! These “mini" 
sized Jet Stream Speakers produce “maxi” sound, 
the power and depth of which are equivalent to a 
large sized speaker system. To obtain a superb sound 
effect Akai combined an L.T.P. (Linear Travel Piston)* 
5 Vi" speaker with jet stream flow through a unique 
network of passages inside the enclosure. The 
amazing result must be heard to be believed. 
Dimensions 6.8" x 17.2" x 10.8". 


Akai 4000D Stereo Tape Deck 

A superb Stereo Tape Deck to enable stereo fans to 
produce the ultimate in high fidelity recordings • 
Extended frequency response with exclusive 1 Micron 
head • All silicon transistorised preamplifier reduces 
noise to a minimum • 4 track stereo/monaural 
recording • 2 speeds • 3 heads. 


AKAI 


■ the perfectly matched 
™ lew cost Hi-Fi System! 



Distributed by: AKAI AUSTRALIA PTY. LTD. 

276 Castlereagh St., Sydney, N.S.W. Phone: 61-9881. 

146 Burwood Rd., Hawthorn, VIC. Phone: 81-0574. And in ail States. 
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Harmony — Sempre Sousa — When the 
Saints — Grandfather's Clock — “Espana" 
Waltz — A Hunting Medley — March 

Brilliant — Hymns of Praise. Highly 

recommended. (G.F.H.) 

★ ★ ★ 

THE VERY BEST OF KAI WARNER. Kai 
Warner. Polydor, stereo 2731 052. 

Kai Warner comes from that incredibly 

musical family to which James Last also 
belongs. Being brothers, it is not surprising to 
find some similarity in their musical abilities. 
This is unmistakingly exemplified in his own 
two compositions on this album: “Dancing On 
The Shore" and “The Conquest Of The. 
Moon". Together with the remaining numbers 
— So In Love — Melody Fair — Yester-Me, 
Yester-You, Yesterday — There's A Kind Of 
Hush — What A Wonderful World — My 
Cherie Amour — A Man Without Love — 
My Heart Belongs To Daddy — Somethin’ 
Stupid — Silence Is Golden, he shows a talent 
akin to his brother — a distinctive and 
individual style that is malleable to suit the 
mood of the numbers. All in all, a performance 
worthy of a solid recommendation. (J.P.P.) 

★ ★ ★ 

FRANCIS LAI PLAYS FRANCIS LAI. 
United Artists (Festival) Stereo SUAL- 
934274. 

The wistful, misty music of Francis Lai is 
played in wistful, misty fashion by the 
composer in this selection of the tunes he has 
written for various films. A small orchestra is 
used, with emphasis on strings, and 
presumably Lai himself is playing the 
instrument which sounds like an electric 
harpsichord. The selection comprises: Theme 
from “The Crook" — Rider on the Range — 
Dan la Poussiere du Soleil — Concerto for a 
Love's Ending — 13 Days in France — Live 
for Life — A Man and a Woman — Love 
Story — Madly — Du Soleil Plein les Yeux — 
Hello Goodbye. It's not very lively, but it is not 
intended to be. As mood music, with the lights 
down low, the disc has the right qualifications. 


Recommended iiiiiiiiiiiiiiiimiimiuiiiiiiiiiiiii 

THE AMAZING NEW POP ELECTRONIC 
SOUND OF JEAN JACQUES PERREY. 
Stereo, Vanguard VSD-79286. 

Interest: Electronic rhythm, melody, fun. 

Performance: One of the best yet. 

Quality: Terrific. 

Stereo: A natural for simulated quad. 

Music contrived by electronic means is 
sufficiently commonplace not to warrant 
special attention any longer. Some of it, in 
fact, can be rather tedious. 

But not this new album by Jean Jacques 
Perrey. It has generous helpings of Moog, 
but it also invokes the services of the 
Ondes Martenot, Ondioline and some Allen 
keyboard instruments. You will also hear 
something to argue about — either a 
human soprano used as an instrument or 
an instrument used as a human soprano! 

The rhythm is good, the arrangements 
are good and there is a a sprinkling of 
giggle noises that Spike Jones would have 
been proud of: Mary France — The Little 
Ships — Island In Space — Mexican 
Cactus — Porcupine Rock — Little Girl 
From Mars — Mister James Bond — Frere 
Jean Jacques — Brazillian Flower — In 
The Heart Of A Rose — Minuet Of The 
Robots — Four, Three, Two, One — Gypsy 
In Rio. 

Definitely recommended, especially if 
you have installed simulated quadraphonic. 
(W.N.W.] 


The sound quality is not entirely clean, but the 
slight degree of distortion -present is not 
pronounced enough to be objectionable. 
(H.A.T.) 

★ ★ ★ 

BURT BACHERACH. Burt Bacherach. AM 
Records, stereo SAML-934243. Released 
through Festival Records Pty Ltd. 

With so much talent to offer it’s little wonder 
that Burt Bacherach has been acclaimed with 
so much fame. His approach to music is one of 
complete open-mindedness. Tunes which 
hitherto have sounded much the same as 
interpreted by many an arranger, suddenly 
take on a completely new dimension, full of 
wide variations in instrumentation and 
arrangement. Just listen to “Wives and 
Lovers” on side 1 for a demonstration of this. 
No less interesting are: Mexican Divorce — 
Close To You — Nikki — All Kinds of 
People — And The People Were With Her — 
April Fools — Hasbrook Heights — Freefall 
— One Less Bell To Answer. If versatility was 
ever so much in evidence it is here. Coupled 
with a technically excellent recording, this 
Bacherach’s latest release, must rank among 
his best. (J.P.P.) 

★ ★ ★ 

HAWAII’S GREATEST HITS. Don Ho (with 
orchestra). Reprise Stereo 6418. 

This arrangement of Hawaiian music has 
full orchestra and vocal arrangement. All the 
numbers are well known and popular. Don 
Ho’s interpretations of them are pleasant 
enough, but not outstanding. He is the typical 
nightclub singer, with pleasant voice, relying 
heavily on the backing group to make good 
any deficiencies in the vocals. The backing 
here, by the way, is excellent — but Don Ho 
needs to offer more than is in evidence here 
before he can be rated “top notch”. 

Be as it may, the overall presentation is very 
pleasant, tastefully arranged and orchestrated. 
There are 12 titles in all, most of them well 
known. Blue Hawaii — To You Sweetheart, 
Aloha — Isalei — Sweet Leilani — Akaka 
Falls — Now Is The Hour — Beyond The 
Rainbow — Forevermore — My Isle Of 
Golden Dreams — Beyond the Reef — Aloha 
Oe. (G.F.H.) 

★ ★ ★ 

50 GUITARS GO COUNTRY. The 50 
Guitars of Tommy Garrett. Calendar 
(Festival) Stereo SR66-9857. 

The term “fifty guitars" is not a new one to 
Tommy Garrett releases, as he has many more 
to his credit, and those who have enjoyed his 
past recordings will like this one too. I was 
very impressed with the absolute precision of 
the performance in every track and particularly 
so on a couple of the faster numbers. Only 
after much rehearsal can such a performance 
be made with so much success and polish. 

When one sees “guitar” mentioned as the 
instrument(s) played, one is inclined to 
associate the sound with rock or ballad music. 
The big sound as presented here is akin to the 
“Nashville" style used for a lot of C & W 
numbers nowadays, but this is not to imply 
that all pieces are of rock flavour. Two. at 
least, are fast moving — Wabash Cannon Ball 
fas one would expect) and Sugar Foot Rag. 
The rest are treated as either ballads, waltzes, 
or just uncomplicated rhythm numbers. 

The remaining titles are: I Can't Help It — 
Tennessee Waltz — Wildwood Flower — Am 
I Losing You? — Just Out Of Reach — 
Missing You — You Win Again — When My 
Blue Moon Turns To Gold — Oh. Lonesome 
Me — Send Me The Pillow You Dream On. 
good titles for those who like instrumental C & 
W music. (G.F.H.) 

(Continued on page 101) 
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49-4919 

OLD: L. E. BOUGHEN & CO.. 30 Grimes 
St.. Auchenflower. 4066. 70-8097 
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Already discerning 
enthusiasts have set 

two recently released 

And iti not 

Both Sansui products ... the Model 21OA stereo tuner/amplifier and the 
Model AU-101 stereo control amplifier...offer extraordinary value for money. 

In terms of sheer performance no other similarly priced amplifier available 
in Australia today can match or surpass the 21 OA or the AU-101, 
including some products twice the Sansui price. 


SANSUI MODEL AU-101 STEREO AMPLIFIER 

Two leading Australian electronics magazines have 
reviewed the all low-noise silicon transistor Sansui 
Model AU-101. "Electronics Australia” (August, 
1971) says . . . “the best comment we can make 
about the AU-101 is that few amplifiers, regardless 
of price, give an overall test result as good as this. 
This makes it a real bargain at the very reasonable 
price of $138“. “Electronics Today” (May, 1971) 
says . . . “Surprise Packet” . . . “Performance of 
the Sansui AU-101 belies its low price” . . . “The 
hum and noise performance are both very good and 
better than most other amplifiers at twice the price” 
. . . “The Sansui AU-101 is a very good buy, 
particularly at the price”. 

There you are . . . unbiased comments from two 
leading publications. What precisely does the 
Sansui AU-101 offer? Look at these specifications! 

AU-101 Specifications:— • Music power: 50 watts at 
4 ohms, 44 watts at 8 ohms. • R.M.S. power: 36 watts at 
4 ohms, 30 watts at 8 ohms. • Total harmonic distortion: 
Less than 0.8% at rated output. • Frequency response: 
20-60,000 Hz. ± 2 dB. • Channel separation: Better than 
45 dB. • Input sensitivity: 3 mV. (Magnetic cartridge), 

4 mV. (Microphone), 200 mV. (Auxiliary and Tape Recorder). 
• Dimensions: 16” x 11” x 4 S A”. • Price: $138* (Suggested 
list price inc. sales tax). 


S 


SANSUI MODEL 210A STEREO TUNER/AMPLIFIER 

The recommended list price of the Model 210A 
stereo tuner/amplifier is only $185*. Power output 
is 34 watts music power into 4 ohm speaker systems 
or 22 watts R.M.S. Frequency response is 
25-30,000 Hz. ±2 dB. and extends well beyond this 
figure. Sensitivity of the power amplifier suits 
magnetic cartridges at 3 mV. and 180 mV. sensitivity 
caters for auxiliary inputs and tape recorders. 

An easily read panoramic tuning dial simplifies 
selection of radio stations on AM/MW or AM/SW 
bands; a signal strength meter operates on the 
AM band. Selectivity is an almost unbelievable 
40 dB. making the 210A the most selective receiver 
Sansui has ever made. This radically improved 
selectivity is directly attributable to Sansui’s use of 
two ceramic filters each with two filter elements 
in the 210A’s I.F. amplifier section. A whistle filter 
eliminates unpleasant interference and noise on 
weak AM stations. Every desirable control is 
provided in the Sansui 210A ... a DIN socket for 
tape recorders, headphone jack, flexible bass and 
treble controls, a direct tape monitor switch, 
loudness control and clearly marked selector switch. 

When you call at your franchised Simon Gray 
dealer to hear the Sansui 210A, listen critically. 
You’ll be agreeably surprised with the audible 
difference Sansui quality makes. Only Sansui — 
Japan’s leading audio only manufacturer — could 
design and manufacture an outstanding stereo 
tuner/amplifier expressly for Australian conditions 
and keep the price down to only $185*! 

Call and see your Simon Gray dealer! 


IMPORTANT: Prices quoted in this advertisement are 
suggested consumer prices only. 




0 


Sansui Distributors: Australia, excluding W.A.: Simon Gray Pty. Ltd. Head Office: 28 Elizabeth Street, Melbourne. 
3000. Tel. 63 8101*. Telex: 31904. Sydney Office: 53 Victoria Avenue, Chatswood. N.S.W. 2067. Tel. 40 4522*. 
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. 2609. Tel. 95 6526. Adelaide Office: 301 South Terrace, Adel¬ 
aide, S.A. 5000. Tel. 23 6219. N.T.: Pfitzner’s Music House, Smith Street, Darwin. 5790. Tel. 3801. Old.: Sydney 
G. Hughes, 154-158 Arthur Street, New Farm, Brisbane. 4005. Tel. 58 1422. Tas.: K. W. McCulloch Pty. Ltd., 
57 George Street, Launceston. 7250. Tel. 2 5322. W.A. Distributors: Carlyle & Co. Pty. Ltd., 1-9 Milligan Street! 
Perth. 6000. Tel. 22 0191. Sansui equipment is manufactured by: Sansui Electric Co. Ltd., 14-1, 2-chome, Izumi! 
Suginami-ku, Tckyo, Japan. 
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Australian stereo 
new stiles records for 


SANSUI AMPLIFIERS. 


surprising 


Please send me complete techni¬ 
cal details on the Sansui Model 
210A/AU-101 and the name of my 


Ask for full details. %%££ slmon Gray ,ranchl,ed 


Send the coupon 
right away and 
we’ll send you all 
the facts! 


NAME 


ADDRESS 


POSTCODE 


SX2-EA-1071 
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Headrest 



When you are tired of working your multimeter instead of your problem, try our 
AUTORANGING DIGITEST 750 daily and get plenty of headrest. Automatically 
selects five ranges each of DC-AC volts, DC-AC current and ohms with an accuracy 


to 0.1%, automatic polarity, auto¬ 
matic zero and built-in calibra¬ 
tion reference. Resolution to 
100 mv. Protection to 1000 v, in - 
put impedance to 10 meg O, on 12 
volts DC or 240 volts AC power. 

WF 2561 


$395 


Duty 

Paid 


Pushbutton... Compact... Rugged 
Our for meter-needle whiplash. 



9 ADELAIDE 56-7333 • BRISBANE 51-5121 • HOBART 23-1841 

• LAUNCESTON 31-3300 • MELBOURNE 69-0151 • NEWCASTLE 61-4077 
• MOUNT GAMBIER 2-3841 • SYDNEY 648-1711 

# WHYALLA 45-0216 • WOLLONGONG 2-5444 
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TENDERLY. Eddy Mers and His Orchestra. 
Concert Hall Stereo SVS2671. 

There is apparently no lack of songs and 
ballads which can be given full and tasteful 
arrangements for orchestra or instrumentalist. 
This particular disc is not lacking in 
thoughtfully arranged love songs and ballads, 
some well known, others not so well known. 

Although not as lushly stringed as perhaps 
Mellachrino or Mantovani, it nevertheless 
possesses a satisfying and non-detracting 
quality of "mood" that will grow on a person 
who enjoys simple and uncomplicated 
arrangements. Part of the success is that the 
phrasing of each number is carefully executed 
with deliberately placed countermelodies, 
sometimes on piano, muted trumpet or 
saxophone, under the full string melody. Solo 
instruments play their part in the more 
sentimental numbers, where a personal feeling 
is engendered in each. 

All of the numbers I knew and enjoyed to 
full satisfaction, musically and personally. 
Thirteen numbers are presented on this disc, 
and is good value for $3.50. Tenderly — 
September In The Rain — Sleepy Lagoon — 
You Are My Lucky Star — Mexicali Rose — 
Moonlight Serenade — Together — Misty — 
Little Spanish Town — A Fine Romance — 
Always — Deep Purple. (G.F.H.) 

★ ★ ★ 

FOR THE GOOD TIMES. Chet Atkins, 
guitar, with chorus and orchestra. RCA 
Victor stereo LSP 4464. 

It is always a pleasure to hear a Chet Atkins 
performance. His particular fluent style of 
playing the guitar in itself makes for fine 
listening, but in addition he seems to be able to 
inspire the arrangers who prepare his material 
to display a flair for originality. A particularly 
pleasing example of this is to be found in this 
disc, in Chet’s performance of the currently 
popular “Love Story” theme, where silvery bell 
chimes and one of those Latin American 
wooden percussion instruments are used in. 
combination to enhance the interest. The RCA 
studio orchestra is, as usual, excellent. There 
are 10 tracks: Snowbird — Chaplin in New 
Shoes — Walk Right Back — Tuck Me to 
Sleep in My Old Kentucky Home — Vesta la 
Giubba (from Leoncavallo’s opera “I 
Pagliacci”, here presented in swinging style) — 
For the Good Times — El Condor Pasa — 
Just One Time — Together Alone — Love 
Story. Chet Atkin’s admirers should not miss 
this one. (H.A.T.) 

★ ★ ★ 

SONGS MADE FAMOUS BY JOHNNY 
CASH. The Living Marimbas plus voices. 
Camden (RCA) stereo CAS-2374. 

1 don’t think anyone can deny the 
individuality of Johnny Cash. His lyrical 
eccentricity alone is sufficient proof of this. 
The Living Marimbas (a name derived from an 
African musical instrument,, later modified and 
popularised in Central America) under 
composer/arranger Leo Addeo interpret some 
of the songs made popular by Cash: A Boy 
Named Sue — I Walk The Line — Folsom 
Prison Blues — Ring Of Fire — San Quentin 
— Orange Blossom Special — Long Legged 
Guitar Pickin’ Man — Jackson — Daddy 
Sang Bass. 

Although the interpretations are all handled 
very capably, they lack imagination in 
arrangements and instrumentation. But much 
depends on individual tastes and this is one of 
those records where I strongly recommend 
individual sampling, especially in view of the 
slight distortion present on some tracks, which 
could deter some otherwise interested buyers. 
(J.P.P.) 


THE LEGEND. Johnny Cash. Sun (Festival) 
stereo SNL-127/8. Two record set in 
double sleeve. 

One thing that always disturbs me when 
reviewing a record (or set, as in this case) is to 
find that it contains some disadvantage not 
revealed on the cover. In this case, the 
disadvantage is that a good half of the tracks 
were taken during a session before a very noisy 
audience, who keep up a racket which is at a 
level comparable to that of the artists. 
Anybody buying this set, and not knowing 
beforehand what to expect, would well be 
disappointed with the background racket. I 
cannot comment on the sound quality in these 
tracks, since any distortion present would be 
well lost in the background, as are most of the 
contributions of the suporting artists, who are 
heard only occasionally. However, in the 
tracks where no audience noise is present, the 
sound is reasonable enough, although not up to 
today’s standards. 

If after having digested the above remarks, 
you are still interested in this new Johnny Cash 
release at its special price of $7.95 for two 
discs, you may care to know that some of 

Johnny’s most famous songs are included, 

such as: Folsom Prison Blues — Ballad Of A 
Teenage Queen — Hey Good Looking — 
Doin' My Time — I Walk The Line. There are 
20 titles in all. (H.A.T.) 

★ ★ ★ 

SHE’S A LADY. Tom Jones. Decca, stereo 

SKL 5089. 

It’s Tom Jones again. Not so long ago he 
released the album “I Who Have Nothing” 
where he sang a selection very different from 
his usual repertoire. Here, we have the usual 
Mr Jones again with his popular range of 
numbers: She’s A Lady — Do What You 
Gotta Do — In Dreams — Nothing Rhymed 
— Till I Can’t Take It Any More — 
Resurrection Shuffle — Puppet Man — It's 
Up To The Woman — Ebb Tide — (I Aint 
No) One Night Only Love Maker — You’re 
My World. 

Overall I feel that his performance on this 
album is not as good as on his previous “I 
Who Have Nothing”. On top of this, the 
quality of the recording is below par. This is 
quite unusual for a Decca recording, which are 
normally top notch. The heavy modulation 
probably accounts for some of the distortion. 
Unless you're particularly keen on the 
selections, I don’t think that at $5.75 this one is 
worth its price. (J.P.P.) 

Hr ★ ★ 

THE PATSY CLINE STORY. MCA (Astor 
records) stereo MAP/S 4221. 

Patsy Cline’s death in a private aircraft 
crash in 1963 represented an incalculable loss 
to the country and western music scene, but 
because of her popularity this fine singer has 
left us a large legacy of recorded tracks. This 
two disc set from Astor on the MCA label 
contains a well selected representative cross 
section of the singer’s'art, containing as it does 
such numbers as Heartaches — I Fall To 
Pieces — Tra Le La Le La Triangle — Your 
Cheatin’ Heart — San Antonio Rose — You 
Belong To Me. I wish, however, that “SouthOf 
The Border” had not been included — I think 
this is one of the worst tracks Patsy Cline ever 
recorded. 

Although the youngest of these tracks must 
be at least eight years old, and many older than 
that, the quality of the sound is surprisingly 
good. Presumably they have been remastered 
using the best modern equipment. There are 24 
tracks in the set, and the two discs are offered 
at the special price of $7.95. (H.A.T.) 



Please send one year’s WALK- 
ABOUTs to: 


NAME 


ADDRESS 


STATE 


POSTCODE 


I enclose $_(cheque, money 

order or postal order—cross out 
whichever is not applicable). 
Please make all remittances pay¬ 
able to WALKABOUT. 
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NEW Ml TRANSISTOR STEREO AMPLIFIERS WITH INBUILT AM. TUNER 
ULTIMATE IN DESIGN-LONE DEPENDABILITY 


USING ALL SILICON TRANSISTORS 

40 WATTS—RMS 


SPECIFICATIONS: 

20 watts per channel R.M.S. Total 
output 40 watts R.M.S. 

FREQUENCY RESPONSE: 

From 20 cycles to 20,000±ldb. 
HARMONIC DISTORTION: 

Less than 1 per cent at rated output. 
HUM AND NOISE: 

Aux. 70db. Mag. 50db. 

INPUT SENSITIVITY: 

Mag. 3mv. Aux. 200mv. 

SPEAKER IMPEDANCE: 8 ohm*. 
EQUALISED: Mag. RLAA. 

TONE CONTROLS: 

Bass, 50 c/s ± 12db. Treble 10 kc/s 
12db. 

LOUDNESS CONTROL: 

50 c/s lOdb. 

SCRATCH FILTER: 



. . _ _ _ MODEL C300/20/T 

$ 134.00 PLUS FREIGHT 


(cabinet extra) 


(High filter) at 10 kc/s 9db. 
RUMBLE FILTER: 

(Low filter) at 50 c/s 5db. 

PROVISION FOR TAPE 
RECORDER: 

Record or play-back with din plug 
connection. 

PROVISION FOR 
HEAD PHONES: 

With headphone/speaker switch on 
front panel. 

DIMENSIONS: 

16*in x 5!in x Ilia deep. 
TUNER: 

This unit can be supplied with either 
valve or transistor tuner with a cov¬ 
erage of 530 to 1,600 K.C. Cali¬ 
brated dial available for all States. 
THE CIRCUIT INCORPORATES 
regulated power supply with trans¬ 
istor switching protection for out¬ 
put transistors. 26 silicon transistors 
plus 5 diodes are used. 



$ 108.00 

PLUS FREIGHT 

(cabinet extra) 


MODEL C400/20 

AMPLIFIER ONLY* Specifications aa 
above but with the added feature of 
front panel switch which allows selec¬ 
tion of two speaker systems. 


CABINETS FOR ABOVE AMPLIFIERS IN OILED WALNUT OR TEAK WITH METAL TRIM $10.00 EXTRA 



SISTOR A.M. TUNER WITH PRE-AMPLIFIER 


Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 

Frequency coverage 530 to 1600 K.C. bandwidth 9 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions 10! x 6in x 
HA 3iin. Output variable from 50mv to 700mv. 

Foit ant f Packing. $1.3#. 


THE NEW MAGNAVOX 8-30 SPEAKER SYSTEM 

Complete System (1.6 cubic ft.) in Walnut or Teak Veneer, Oiled Finish, (regret no mail orders for complete system.) 

$60.00 


Speaker Kit (less cabinets) COMPRISING 1-8/30 Speaker, 2-3TC Tweeters, 1-3” Tube, 1-4 or 2 mfd Condenser, Innabond 
and Speaker Silk Available in 8 or 15 ohms. Postage $1.50 extra. 

$29.50 

CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, 2045 N.S.W. PHONE 798 7145 
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Festival Cassettes 


tiiiiiiiiiniiniiiiiimiiitiiiiiitiitiiiitiiuiiiii iiuitiniiiiiiiiiiitiiiiiutiiuiiiiiitiimiiiiiiiiiimtiiiiiiiHiiuiiiiiiiiiiiiiiiiui 


GOING PLACES. Herb Alpert & The 
Tijuana Brass. Stereo cassette, A&M 
(Festival) AM-21818. 

To listen again to 12 straight tracks from 
Herb Alpert and his group is to be reminded of 
the factors which made them so popular: Toe- 
tapping rhythm, lots of melody, clean strong 
brass and impeccable musicianship. And on 
this cassette is a collection of the tunes with 
which they were so strongly identified: Tijuana 
Taxi — Sentimental Over You — More And 
More Amor — Spanish Flea — Third Man — 
Walk, Don’t Run — Felicia — And The 
Angels Sing — Cinco De Mayo — Walk In 
The Black Forest — Theme From Zorba. 

Technically, the quality on this cassette is 
well up to current standards — some tape hiss 
between tracks but elsewhere not enough to 
prejudice a sound which is clean and dynamic. 
A good one. (W.N.W.) 

FOOL ON THE HILL. Sergio Mendes & 
Brasil ’66. A&M (Festival) Cassette 
AM23093. 

This cassette tape is a reissue of an award 
winning recording featuring the popular Brasil 
’66 Bossa Nova. The quality of recording is as 
good as anything I have heard to date on 
cassette, and dismissing the tape hiss, the 
recording is very clean. 

Sergio Mendes’ group consists of two female 
and four male artists, backed by a full 
orchestra keyed to the bossa nova beat. The 


pace is fast in most places, and the chording 
often quite breathtaking. The timing is also 
very accurate — evidenced by close teamwork 
in rehearsal and performance. 

Vocal renditions are well executed, close and 
intimate. Two numbers I thought well 
presented were “Fool on the Hill” and “When 
Summer turns to Snow”. The remaining titles 
are: Festa — Cara Forte — Canto Triste — 
Upa, Neguinho — Lapinha — Scarborough 
Fair/Canticle — Laia Ladaia. (G.F.H.) 

THE VERY BEST OF ROY ORBISON. 

Monument (Festival) Cassette P22118. 

This is another reissue from a recording 
purportedly “the best” of the artist’s repertoire. 
I describe the performance as “patchy” 
because Orbison strikes me as the typical tenor 
that restrains his voice in an effort to sound 
mellow and intimate, thereby making it sound 
as though it is being produced from the back of 
his throat. In doing this, he is inclined to run 
off key on quite a few sustained sections, and 
on high notes he takes on a soprano voice. 
Apart from this, the numbers are pleasant, with 
a solid backing. 

Three numbers I felt he was more capable of 
handling, and were of a slow rock tempo: 
“Candy Man”, “Pretty Woman” and “Blue 
Angel”. The remaining numbers are: Only the 
Lonely —Crying — Running Scared — It’s 
Over — In Dreams — Dream Baby — Mean 
Woman Blues. Recommended if you are an 
Orbison fan. Not for me. (G.F.H.) 


iiiiititiiiiiiiiiiiniiiiiiiiiiiiiitiiiiiitiitiiiiiiuiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiii 


WILDFLOWERS. Judy Collins. Elektra 

(Warner Bros/CBS) stereo EKS74012. 

What can I say about Judy Collins that has 
not already been said. This beautiful, sincere 
girl brings a sense of dedication to her music 
which is impossible to overlook. She has an 
original mind which eschews the commonplace 
in whatever she does. And she sings superbly, 
with style and polish. If you are already a Judy 
Collins fan, you will not need to be urged to 
buy this latest of her releases, and no doubt 
you will have heard some of the following over 
the air: Michael from Mountains — Since you 
Asked — Sisters of Mercy — Priests — 
Ballata of Francesco Landini — Both Sides 
Now — La Chanson de Vieux Amants — Sky 
Fell — Hey, That’s No Way to Say Goodbye 

— Albatross. Judy Collins offers vintage wine 
where others offer lolly water, and her discs 
will sell to the folk song connoisseur. The 
recording is of excellent qudity. (H.A.T.) 

★ ★ ★ 

MR BOJANGLES. Jerry Jeff Walker. Atlantic 

(Warner Bros/CBS) stereo. SD33’259. 

Whatever happened to Jerry Jeff Walker? I 
used to regard him as one of the most likable, 
talented and enjoyable of the folk/ballad singer- 
composers about five years ago, then he faded 
completely from the recording scene. His “Mr 
Bojangles" is currently receiving a fair amount 
of air time in Sydney, so this re-release by 
Warner Bros of the Atlantic disc he made a 
few years ago is very timely. 

If you missed this entertaining disc the first 
time round, Here is a chance to add it to your 
collection. In addition to “Mr Bojangles” there 
are the following titles: Gypsy Songman — I 
Make Money — Little Bird — Round.and 
Round — I Keep Changing’ Maybe Mexico 

— Broken/Toys — The Ballad Of the Hulk — 
My Old Man. All titles were written and 
composed by Jerry Jeff Walker, and he sings 
the vocals in every track. In all aspects, his 
work shows a major talent. His disappearance 
from the >entertainment field is, to me at any 
rate, an unexplained puzzle. (H.A.T.) 


GILBERT AND SULLIVAN GO KOSHER. 
An evening with Goldberg and Solomon. 
Astor stereo SPLP 1352. 

I imagine nobody will have any doubts what 
this record is about. Take offs of Gilbert and 
Sullivan in various styles are by no means new. 
This one, in which all the characters are of 
Jewish origin, and engaged in the traditional 
Jewish pursuits of finance, tailoring, etc, is 
moderately funny, and is made to seem more 
so by the polished style of the performers. 

Two sketches are presented, “The Tailors of 
Poznance” and “The Chandaliers”. I assume it 
is not necessary to enlarge on the origins, nor 
to underline the significance of the title of the 
opening number of “The Chandaliers”, “Take 
A Pair Of Pizza Pies”. Roy Cohen (as 
Goldberg) and Iain Kerr (who calls himself Sir 
Arthur Seymour Solomon here) are currently 
touring Australia with this act. Watch for them 
on television if you do not have the opportunity 
to see them in person. This type of material is 
hard to assess on an objective basis, as its 
appeal is entirely personal. All I can do is tell 
you it is available, and leave it to you to decide 
whether it has special appeal to you. (H.A.T!) 
★ ★ ★ 

CARPENTERS. A&M (Festival) stereo 
SAML-934167. 

This release is an excellent example of 
tasteful arranging. Musically, I thought the 
performance was very smooth; with vocal 
interspersed with electric piano, string, and 
occasional muted trumpet and flute. A 
particularly good number was “Druscilla 
Penny”, using the electric piano as a 
harpsichord in a traditional Bach style as 
backing. Close harmony was excellent. I did 
notice some patches of distortion which I 
prefer to describe as intermodulation content 
rather than inner groove distortion. 

There are 10 titles in all: Rainy Days And 
Mondays — Saturday — Let Me Be The One 
— (A Place To) Hideaway — For All We 
Know — Superstar — Druscilla Penny — 
One Love — Bacharach/David Medley — 
Sometimes. Recommended for pleasant 
listening. (G.F.H.) 


"INNERBOND" 

(Regd.) 

BONDED 

ACETATE 

F1BBES 

FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding 
made from ultra fine Cellulose Ace¬ 
tate Fibres that gives high efficiency 
for Sound Absorption. 

"INNERBOND" is light, clean, dust- 
free and easy to handle. Because all 
the fibres are bonded "INNERBOND" 
will hang as a "curtain" and will not 
fracture or break down due to vibra¬ 
tion. 

"INNERBOND" is odourless, highly 
resistant to attack by bacteria or fun¬ 
gus and is vermin repellent; "INNER- 
BOND" at l6ox sq. yd. has a normal 
thickness of I" and at this density 
is recommended as a packing in 
Speaker Enclosures for Sound Absorp¬ 
tion. 


STOCKISTS! 

SYDNEY: Arrow Electronic* Pty. Ltd. 342 
Kent St.: Instrol m-FI Pty. Ltd.. 
91a York St.: Convoy International 
Pty. Ltd.. 449 Kent St.; Encel 
Electronics Pty Ltd., Z57 Clarerce St.: 
Kent HI-FI. 432 Kent St.: Mastersound 
Sales Pty. Ltd., 40o Kent St.: Radio 
Despatch Service. 869 George St.: Peter 
Shaftey Electronics Pty. Ltd.. 127 York 
St.; Stereo Music Systems, 193 Clarence 
St.: Circuit Component* (A/sla) Pty. 
Ltd.. 460 Bexley Rd., BEXLEY: Classic 
Radio, 245 Parramatta Rd.. HABER- 
FIELD: Dvna Stereo Pty. Ltd.. 331 
Prince’s H'way. ST. PETERS: Albert 
Wright Radio Service, 795 New Can¬ 
terbury Road, HURLSTONE PARK; H. 
B Radio Products, 103-105 Catherine 
St.. LEICHHARDT: Semlcon Electronics, ' 
17 'l Carllngford Rd.. EPPING. 

CANBERRA: Kitchen and HI-FI Specialists. 
Cnr. Giles and Kennedy Sts.. King¬ 
ston. 

NEWCASTLE! Martin de Launay Pty. Ltd.. 
King and Darby Streets: Dynamic 
Sound, 387 Hunter Street. 

WOLLONGONG: Dapto TV Service. 156 

Prince's Hwy., Dapto. 

MELBOURNE! J. H. Magrath and Co. Pty. 
Ltd., 208 Little Lonsdale Street. 

BRISBANE: Chandlers Pty. Ltd., cnr. Albert 
and Charlotte Streets: Brisbane 

Agencies, 78 Wickham Street, Fortitude 
Valley. Stereo Supplies, 100 Turbot St. 

IPSWICH: Robert N. Smallwood. 205 

Brisbane Road. Booval. 

NORTH QUEENSLAND: Alvin Communi¬ 
cation! and Electronics. 38 Pegnall 
St.. Pimlico, Townsville. 

ADELAIDE! Duncan Agencies. 57 Woodvllle 
Road. Woodvllle: General Accessaries, 
81 Flinders Street; Trustcott Elec¬ 
tronics. 62-64 Hlndmarsh Square. 

PERTH! Atkins (W.A.) Ltd., 894 Hay 
Street; Carlyle and Co. Pty. Ltd.. 1 
Milligan Street; General Accessories. 
46 Milligan Street. 

HOBARTi Homecrafts-Taamanla, 199 Collins 
Street. 


If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above sand $6.50 

Poataaa paid In Australia and Territories 

to the manufacturers. 

WONDER WOOL 

PTY. LTD. 

87 JAMES STREET, LEICHHARDT, 
NSW 2040. 

Box 548 — GPO, Sydney 2001. 
Phone: 56 2780. 
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professional quality low noise 
tensilized polyester tape. 

asset/two 

designed and built for optimum 
performance in modern cassette 
recorders. 


Flanged idler rollers ensure perfect 
tape tracking. 

asset /four 

Mu metal shield gives extra 5dB of 
quality sound. 

asset/five 

Polyester liners reduce friction, 
gives trouble-free operation, 
longer life. 

asset/six 

Beryllium copper and felt 
pressure pad. 

asset /seven 

sonically welded high precision base 
and cover of Dow Styrene No. 456 
— gives exceptional strength. 

asset/eight 

backed by professional experience. 
Plessey has for many years built 
professional recording equipment for 
professional users all over the world. 


Look for these distinctive packs tyhen 
you next buy tape — and ask for, 
Plessey professional quality ^ v 
recording cassettes — in 30,"60, 9p 
or 120 minutes playing time. y 


Plessey Rola Pty Limited 

The Boulevard Richmond Victoria 3121 
Telephone 42 3921 Telex 30383 
NSW PO Box 2 V+llawood 2163 
Telephone 72 0133 
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TRADE REVIEWS 
AND RELEASES 


BSR-McDonald Players 


BSR have recently introduced a new line of automatic/manual record players 
which are considerably upgraded over the previous series. Features of the new 
range are diecast turntables, a much improved hydraulically-damped cueing 
lever, and a changer mechanism which operates satisfactorily at playing weights 
down to 1 gram. The units featured in our review, the MP-60 and MP-610, were 
submitted by Goldring Engineering (A’asia) Pty Ltd. 


noise, but acoustic noise from the changer 
mechanism while the unit is changing records does 
tend to intrude in a quiet listening environment. 

We found the various control levers a little heavy 
to the touch, but possibly these would loosen up with 
a little more use. The cueing facility is one of the best 
we have seen. The damped lowering platform lowers 
the arm very gently to the surface of the record and 
appears to be quite independent of stylus pressure. 
One of the problems with cueing on many players is 
that the anti-skating bias tends to move the arm out 
when the lift is in the “up” position. This means that 
playing recommences not at the point of interruption, 
but several grooves previously! Happily this is not a 
problem with the BSR MP series — the cueing 
allows lift-off and set-down almost in the same 
groove every time. 

A feature we would have liked to have seen on 
both units is the ability to interrupt playing of a 
record and have the arm return to rest automatically. 
As it is, this can only be done manually, using the 
cueing lever. On some other high quality changers, 
all that has to be done is to move a lever to “step” 
and the changer returns the arm to rest and switches 
off. On the MP series, moving the control lever to 
“stop" merely turns off the motor. 

Tracking weight calibrations on the dial on the 
arm pivot were accurate to within 5 per cent. The 
anti-skating dial, which has calibrations to suit 
elliptical or conical stylii, also appeared to be very 
close to the mark. 


In July of this year we reviewed a line-up of Excel 
magnetic cartridges distributed in this country by 
Goldring Engineering. The high quality Excel 
cartridges could be used as fitting team mates for the 
new BSR McDonald players. At the front of the 
BSR line-up is the MP-610 changer, which has a 
dynamically balanced arm, anti-skating and cueing, 
diecast turntable and the ability to change up to eight 
records at four speeds. 

For single record playing, the MP-610 is used with 
a short-centre spindle and the record stabiliser arm is 
parked parallel to the rear of the changer. The MP 
510 is almost identical to the MP-610, except that it 
has a pressed steel turntable instead of a diecast unit. 

Many people who buy record changers these days 
do so because they lift and lower the arm 
automatically and more gently than if the user 
lowered it himself. They often do not need or want 
the multiplay facility. For these people, BSR have the 
MP 60. which can be described as having all the 
facilities and features of the slightly dearer MP-610, 
except that it does not have a changer spindle or 
record stabiliser arm. 

Let us now describe features common to the MP 
60 and 610 units. Construction is quite conventional, 
with a pressed steel baseplate finished in black 
enamel. The platter is an 11-in aluminium diecasting 
which is riveted to a seven-inch diameter steel 
pressing driven by the idler wheel. A resiliently 
mounted motor drives the idler wheel via the usual 
stepped pulley. The idler is automatically disengaged 
when the motor is switched off, so that any tendency 
to develop "flats" is avoided. 

The motor is a well-shielded 4-pole synchronous 
type, and represents a considerable step forward for 
BSR in improving performance. 

To the right of the turntable is a plastic control 
panel which accommodates three slide controls, the 
cueing lever and the knob to set the anti-skating 
force. The three slide controls are for speed, record 
diameter and function — stop, start or auto. 

A square aluminium tube is used for the balanced 
arm instead of the more usual round tube. 
Horizontal balance is very easily set by turning the 
knurled knob on the balance weight — this moves it 
forward or back, as desired. Tracking weight is 
continuously variable from 0 to 6 grams by altering 
the tension of a spring on the arm fulcrum. With the 
MP 610, this means that stylus pressure will vary 
according to the number of records on the platter, 
but the variation is not large enough to be serious. 

A disappointing feature of the arm is the plastic 
slide in headshell, in that special hardware is needed 
to mount cartridges which use mounting methods 
other than the snap-in facility used on the BSR Cl 
ceramic cartridge. In addition, the mounting holes 
are not slotted to allow accurate setting of the stylus 
overhang for minimum tracking error over the 
surface record. If the arm was longer one would tend 
not to worry about this. But since the effective length 
of the arm from stylus to pivot is less then I V 2 inches, 
stylus overhang settings will be far more critical than 
with, say, a nine-inch arm. 

Bearing friction in the arm is commendably low 
and as stated above, the arm and changer 
mechanism work satisfactorily at stylus pressures 



At left is the MP-60 auto player, while at right is the MP-610 changer . 


down to 1 gram. All models have a muting switch 
operated by the main drive cam gear, to short out 
cartridge signals while the changer is cycling. This 
stops mechanical noise from the changer being 
amplified. 

Both units, the MP-60 and MP-610, are supplied 
with a teak base and smoke-tinted styrene cover with 
an interesting frosted strip running from front to 
rear. However, while the styrene cover has 
considerable eye appeal, to be really practical it 
should be hinged and have a “stay" to hold it in the 
vertical position while records are placed on the 
player. A debatable feature of the base was that the 
baseboard on which the changer is mounted is made 
out of '/4-inch thick tempered hardboard. Most 
manufacturers specify at least '/ 2 -inch thick material 
for this duty, to minimise resonances. 

In listening and performance tests, both machines 
peiformed well and appear to be well-nigh foolproof 
— we were not able to jam them. This latter feature 
is most important at a party when guests can play 
havoc with record changers. Rumble, wow and 
flutter were all commendably low and so is motor 


Overall, the MP-60 and MP-610 perform well and 
warrant consideration by those users who need an 
automatic player. For those who entertain 
frequently, the multi-play facility offered by the MP- 
610 is very handy at a party. For others, the single 
play MP-60 would be the one to consider. 

Retail price of the units, including tax, is $125 for 
the MP-610 and $120 for the MP-60. Price of the 
MP-510, which is identical to the MP-610 except for 
the diecast turntable, is $115. These prices include 
the teak base and styrene cover but do not include a 
cartridge. Any cartridge which has a tracking range 
of 1 to 2 grams or higher, could be considered for use 
with the MP-60 and 610. If the 510 is used, a 
magnetic cartridge would have to have good 
shielding to avoid attraction to the steel turntable. 

BSR MP series record players can be obtained 
from high fidelity retail outlets throughout Australia. 
Further information on products in the BSR range 
can be obtained direct from the Australian 
distributors. Goldring Engineering (A‘sia) Pty Ltd, 
26 Ricketty Street, Mascot, NSW 2020. (L.D.S.) 


McMurdo Switches for Play master 132 


The Australian agent for Isostat switches 
(McMurdo) has submitted two assemblies 
along the same pattern as those specified for 
the Playmaster 132 Stereo Amplifier project 
published in the June and July, 1971 issues. 

Each switch is assembled at the same 
pitch, and therefore, is of the same length as 
the original, The differences, however, are 
that the buttons are slightly wider than the 
panel cutouts, shown in the metalwork 
drawings, and that the mounting of each 
switch assembly will require two countersunk, 
6BA clearance holes and appropriate screws. 

This arrangement automatically dispenses 


with the switch mounting bracket that is 
required with the other urlits. The existing 
front panel holes are still required to mount 
the tuner, and the thickness of the switch 
bracket can be made up using an axtra nut on 
each screw. 

The layout of the wiring of the contact is 
exactly the same as that Used for the MSP 
units in the prototype. Unnecessary contact 
lugs on the top side of each section can be 
clipped off if required. 

Trade inquiries should be directed to 
McMurdo (Australia) Pty Ltd at 17-21 
Carinish Rd, Clayton, Vic 3168; or any of 
their distributors. 
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WAGNERS 

FOR EVERYTHING PHOTOGRAPHIC 


Quartz Iodine lighting, 3 to 4 
times more light from one head. 
Constant colour temp, throughout 
an extended lamp life. Rectangular 
broad beam lamp gives 1000 watts 
at 3.200° kelvin for 2000 hours. 
Lamphead $39.80. Narrow beam 
lamp gives 800 watts at 3,200° 
kelvin for 250 hours (G.E. Lamp) 
Lamphead $29.95. Heavy Duty 
Stand $21.75. 

PRICES PLUS SALES TAX 
Wagners for lightingl 


LIGHT 




Chemtrex — Clean and extremely 
effective, the full range of Chemtrex 
chemicals offers professional 
developing results. Included in the 
range are Hardeners, Fixers, Toners, 
Dryers and Cleansers. 
Illustrated — PQ DEVELOPER 
8 fl oz — $0.36, 16 fl oz — $0.50. 
DEVELOPER 180, 25 fl oz— 
$0.26, 80 fl oz — $0.57, 1 gal. — $1.10. 

Wagners for developers 
SEND FOR DETAILED BROCHURE 

DEVELOP 


COSMICAR LENSES 

for closed circuit television & 
16mm cameras. 

• 'C' mount 

• Focusing and Iris 

® Top Japanese Quality 

• Trade enquiries 

• Tax free quotes 

• Send for brochure showing full 
specifications 

LEIS 











COSMICAR LENSES 
PLUS TAX 

Wide angle f 1.9 12.5mm $38.45 

Wide angle fl .4 12.5mm $61.50 

Normal angle fl .9 25mm . $18.45 

Normal angle fl .4 25mm $28.10 

Normal angle fl .4 25mm Macro. $41.50 

Long focus fl .9 50mm. $29.20 

Long focus fl .4 50mm. $45.40 

Long focus fl .9 75mm. $28.10 

Long focus f 1.4 75mm . $57.30 

Telephoto f2.8 135mm . $49.00 

Zoom fl .8 22-66mm $115.00 

Zoom fl .5 22.5-90mm $244.90 

Zoom f2.5 15-145mm $575.00 


Zoom fl.5 22.5-90mm also available 
remote control model . 


motorized and 


$692.00 



ACUFINE film developer for 
increased speeds and increased 
resolution. Tri X 1200 ASA, 4* 
min. at 70°F. avail, as 32 oz. 
and 1 28 oz. 

DIAFINE A remarkable TWO 
BATH developer for highest 
resolution and tremendous film 
speed gains. Tri X is 2400 ASA. 

Developer has usually long life. 

Wagners for developerl 

SHARP t FAST 



Accurate timing is a necessity. 
Hirsch and Gralab timers offer 
precision accuracy. Gralab, with 
a luminous 8" dial, has a loud 
warning buzzer, full switching 
function. 

Hirsch meanwhile is available 
as console or wall mounting, 
accurate switching, 2/10 sec. 
to 60 sec. Illustrated — Hirsch 
Type 712/4. Other models 
available. 
Wagners for timers! 

TIME 


Solid Construction 
4" reflector 

800 W type 'C' Ql lamp 

Mini beam flood housing — $24.95 

800 W Ql lamp — $7-00 

Twin rotatable barn doors — $6.00 

Gilkon lightweight Stand — $11.55 

Plus Tax 


MINI-BEAM 

FLOOD 



VIOLA TRIPODS Available In 7 
models. 3 section heavy tubular 
tripods with solid thumb screw 
clamp legs and efficient Pan and 
tilt head. 


. $29.95 

. $25.90 

. $23.75 

. $21.95 

. $16.92 

. $11.95 

INC.S/TAX 

TRIPODS 


TD7 

TD6 Tube Section 
TD8 „ 

TD3 „ 

TE58B .. 


I • I 


Call in and see, or write for literature and prices. 



WAGNER CAMERAS 43 ELIZABETH st., Melbourne, tel. 623114 
WAGNERS CHADS TONE CHADSTONE SHOPPING CENTRE. S6 5814 

DISTRIBUTED BY R. H. WAGNER PTY. LTD., 524 FLINDERS ST., MELBOURNE RW2530 
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Philips PM5770 Pulse Generator 

The test and measuring instruments department of Philips has recently announced a new 
general-purpose 100MHz pulse generator, the Model PM 5770. The unit is fully solid 
state and has been designed to set new standards of functional flexibility and convenience. 


Pulse generators can be broadly divided into those 
units which are used for general-purpose applications 
and those which have application in only a specific 
area, as for example in high-speed logic circuit 
development. The special-purpose units tend to cater 
for applications where a higher pulse-repetition 
frequency is needed and where sub-nanosecond 
risetimes are required. They also often feature 
facilities for producing a broad range of pulse 
patterns or providing a higher-power pulse output. 

In the case of the general-purpose pulse generator 
this means extending the repetition-frequency range 
and providing a wider selection of pulse rise/fall and 
delay/width times. In other words, offering some of 
the features found at the moment in the special- 
purpose unit but without incurring the limitations of 
low frequency response and pulse width/delay times 
usually found in these instruments. 

Provision of such a combination of features in a 
competitively priced unit means that it can be used 
both for advanced applications such as the testing of 
logic circuits, integrated circuits and high-speed 
computer storage units, and also for the investigation 
of low-repetition rate phenomena with very fast 
risetimes. Its broad specification also means that in 
many R & D laboratories and test departments it 
can replace both the general and special-purpose 
pulse generators. 

A major step towards offering this combination of 
features has been made in the model PM5770. This 
pulse generator has a repetition frequency that 
extends from 1Hz to 100MHz and can produce 
pulses with risetimes of less than 4 ns. The 
philosophy adopted in designing the instrument has 
been one of providing the optimum facilities from the 
user's viewpoint. Tnis basically meant providing 
only those facilities and parameter ranges which 
were really necessary and dispensing with any that 
were unlikely to be used. 

In designing the new pulse generator extensive use 
has been made of circuits developed for another 
Philips instrument, a modular pulse generator. While 
this helped simplify design work, it did not provide 
the complete answer, and a number of special 
circuits had to be developed for functions that were 
either not available in the modular generator or 
which needed a different performance range. 

At the centre of the instrument is an astable 
multivibrator from which the unit’s basic repetition 
frequency is derived. This multivibrator has the 
unique feature that it allows the instrument’s 
repetition frequency to be varied over a 12:1 range, a 
wider range than is normally achieved in general 
purpose pulse generators. 

The pulse rise/fall time circuit used in the 



instrument permits both these parameters to be 
adjusted independently over a broad timing range. 
This is a feature being demanded more and more by 
users of general-purpose pulse generators. 

The instrument’s output circuit permits either 
positive or negative pulses to be produced and also 
provides facilities for attenuating the standard 10V 
output. The attenuator used employs a standard 
stepping mechanism, printed-circuit wafers and 
metal-film resistors. It gives a performance 
comparable to that of more complex attenuators 
employing specially-shielded compartments. This 
improvement has been made possible because special 
attention has been paid to circuit and component 
layout, so minimising stray capacitances, etc. 

By employing the latest circuit techniques Philips 
have been able to develop a pulse generator which: 

1. Provides a repetition-frequency range extending 
from 1 Hz to 100MHz. 

2. A rise/fall-time range of from below 4 nS to 10 uS. 

3. A delay/width range of from 5 nS to 100 mS. 

4. A pulse amplitude variable from 30 mV to 10V. 

Use of transistor-circuit design throughout has 

meant that the instrument is very compact, and its 
ergomically designed front panel is organised so that 
all controls for adjusting a particular pulse parameter 
are grouped together. The result is an instrument 
which meets many of the new requirements in the 
general-purpose, pulse-generator field. 

Enquiries regarding the PM5770 may be directed 
to the Professional Instruments division of Philips 
Industries Ltd. at Box 2703. Sydney, 2001. 


Microwave Transistors from H-P 

A new entry in the ranks of microwave power devices is a transistor from 
Hewlett-Packard claimed to be the first commercially offered transistor to 
deliver 0.5 watt CW at 4 GHz. 



"Star" geometry of the HP-11 transistor. 


H P claim that the most valuable attribute of the 
HP 11 series of microwave power transistors is its 
total power/bandwidth capability. Throughout its 
considerable range of configurations, the transistor is 
fundamentally an easy match for typical microwave 
circuitry. All members of the family exhibit 
unusually small variations in impedance with 
frequency, and are thus desirably well-behaved 
components for demanding uses. 

HP 11 transistors are being offered in both 
common-emitter and common-base configurations, 
for the first time giving solid-state microwave 
designers the option of choosing the one optimum 
approach for each circuit. For narrowband 
amplifiers or oscillators, common-base configuration 
yields the highest gain at rated power. Broadband 
amplifiers most advantageously use common-emitter 
connection, where the advantage of simpler matching 
more than offsets the lower achievable gain. 

Operating characteristics of the HP 11 transistor in 
packaged form are summarised as follows. For 


$175 

PER WEEK 


“THATS 

WHAT I’M EARNING 
IN ELECTRONICS 
THANKS 
TO T.T.I. ” 

SO CAN YOU!! 



_ P.D. Sutherland N.S.W. 

Find out how YOU can earn 
BIG MONEY in the field of 
Electronics. A better job with 
greater prospects or - in your 
own business full or part time. 
Mail the Coupon TODAY to: 

Technical Training International 
955 Pacific Highway Pymble NSW 
2073. P.0. Box 328 Chatswood 
NSW 2067. 

! To:Technical Training International 
J 955 Pacific Hy. Pymble NSW 
I 2073. 

I Please send me your FREE 
| BROCHURE & full details of 
Electronics training. 

J I understand NO SALESMAN 
I WILL CALL. 



| Postcode 
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NEW RH (Radio House) RANGE 
OF MULTIMETERS 

"HANDYMAN" 

CHECKED 
PACKED 
& POSTED 
FREE 

RH150 $11.50 

Pocket-size 3i” x 4i” x IT’ 
Instruction sheet and circuit. 
SPECIFICATIONS: 

DC Volts: 2h 10, 50, 250, 

1000 . 

AC Volts: 10, 50, 250, 500, 

1000 . 

DC Current: .1, 25. 250 
M/amps. 

Resistance: 20K and 2 meg¬ 
ohms. 

Decibels: -20db = +62db 
.7K/c. 

Capacitance: .0001, .01, 

.0025, .25 mfd. 


MODEL RH-100 $39.75. Postage 75c 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 

• Overload Protected by Dual Silicondiodes • Double- 
jewelled 2 per cent Meter • +1 per cent Temper¬ 
ature-stabilised Film Resistors # Polarity Changeover 
Switch # Mirror scale, instruction for operation with 
circuit diagram. 

SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200V (100,0000/V) 

AC Volts: 6, 30, 120, 300, 
1200V (10,000 O/V) 

DC Current: 12/xA, 300 ^A, 
6mA, 60mA, 600mA, 

12 amps DC and AC Cur¬ 
rent 12 amps. 

Resistance: 20KQ, 200KD, 

2Mft, 20MQ 

Decibels: —20 to + 17,31,43, 
51, 63. 


Accuracy: 
AC 


scale; 


lej 4 


DC ±3 per cent, 
per cent (of full 


Batteries: Two 1.5V dry cells, 
size AA, “Eveready” 915 


MODEL RH-20 $73.95. Postage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 1000 (20,000/V) 

AC Volts: 10, 50, 250, 500, 
1000 (10,000/V) 

DC Current. 50 uA, 25mA, 
250mA 

Resistance. 7kfl, 700kO, 7Mft 
Decibels. —10 4-22 (at AC/ 
10V) 4-20 4-36 (at AC/ 
50V). Upper frequency limit 
7kc. 

Batteries: Two 1.5V dry cells. 
With Meter Protection $15.00 


MODEL RH-55 $20.00 Postage 50c 

30,000 Ohms per Volt DC 
14.000 Ohms per Volt AC 
SPECIFICATIONS: 

♦DC Volts: 0.6, 3V, 12V, 
60V, 300V, 1200V (30,000 
ohms/V. 

♦AC Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 
♦DC Current: 60 A, 12mA, 
300mA. 

♦Resistance: 10K ohm, IMeg 
ohm, lOMeg ohm. 

♦Decibels: -10 db 4-23 db. 


LATEST MODEL 

6-Transistor Radio 

Now Only, $11.95. 

or Packed and Posted, $12.50 
Latest Design PREMIER SIX is 
guaranteed for 3 months and 
comes complete with Carry Bag 
and Standard 9 Volt Battery. 

Spare Batteries 30 cents each. 


NEW RH 
(Radio House) 
RANGE OF 
MULTIMETERS 
Model RH-80 
$18.00 postage 50c 

Ohms per volt DC 
Ohms per volt AC 
Specifications: DC Volts, 0.5, 2.5. 
10, 50. 250. 500, 1000 V. AC 
Volts, 10, 50, 250. 500, 1000 V. 
DC Current: 50uA, 5mA 50mA, 
500mA. Resistance: 5 k ohms, 50 
k ohms, 500 k ohms, 5 Meg ohms. 
Decibels, minus 10 plus 62 db. 
Accuracy, DC plus/minus 39b, AC 
plus/minus 49b (of * full scale). 
Batteries, two 1.5V dry cells, size 
AA, “Eveready” 915. • Overload 
protected by dual silicon diodes. 
• Mirror scale • Double-Jewelled 
plus/minus 2% meter • plus/minus 
\% temperature-stabilised film re¬ 
sistors. 


MODEL RH-60 $25.00 Postage 50c 


50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current. 25 uA, 5 mA, 
50 mA, 500 mA 

Resistance: 10 kft, 100 kft, 

1 Megfi, 10 MegO 

Decibels. —10 4-62* db 
Accuracy: DC±3%, AC± 
4% (of full scale) 

Batteries. Two 1.5 V dry cells. 


Models RH-80, -55, -60 are:— 

• Overload-protected by dual silicon diodes # Mirror 
scale • Double-jewelled ±2% meter e ±1% 
temperature-stabilised film resistors. 


NEW 
TYPE Y-3 
MULTI¬ 
METER 


MEASURING RANGE: 

D.C. Voltaxe: 6V, 30V. 
150V. 600V (2000 ohm»/ 
V). AC. Voltage: 6V. 
30V, 150V. 600V (2000 
ohms/V). D.C. Current: 
150 mA. Resistance: O- 
100,000 ohms. Complete 
with 1.5 volt battery and 
test leads. Size: 344” x 
244“ x 1H*\ 

Cheeked, Packed sad 
Posted — $9.56. 
Limited Stocks* 
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H-P TRANSISTORS... 


common emitter, saturated power output varies from 
1.25W at 1GHz to 0.4W at 4GHz. Power gain at 
1GHz for ldB gain compression is 13dB. The 
common base performance varies from an output of 
1.25W output and lldB of power gain at 1GHz, to 
0.5W and 5dB of power gain at 4GHz. 

The HP 11 transistor is offered in a variety of 
packages, also. For those who can handle chips, the 
HP11 will be offered in packs of five at $175, ie $35 
per chip, as model 35830A. A 200-mil (H-Pac 200) 
stripline package is available in common-emitter 
form as model 3583IE and in common-base 


configuration as model 3583IB. These are $40 each 
in quantity 1-9. The same package is offered with a 
stud for best heat-sinking, as model 35832E for 
common-emitter and model 35832B as common- 
base. Price is $45 each in quantity 1-9. 

Hewlett-Packard’s own use of the new HP 11 
microwave power transistor is in chip form, in a 
recently-released hybrid thin-film amplifier; the 
amplifier is flat from 1 to 1300 MHz, has 20dB gain 
and 16dBM power output. The transistor, however, 
is entirely suitable for higher power output, or for 
bandwidths extending as high as 4GHz. 

For further information, inquiries should be 
directed to Hewlett-Packard Australia Pty Ltd, at 22- 
26 Weir Street, Glen Iris, Vic 3147, or 61 Alexander 
Street, Crows Nest, NSW 2065. 


UNITED TRADE SALES 

PTY. LTD. 

TRANSISTOR V.H.F. CONVERTER 

Tunable 108-136 Mhz Aircraft Band lF-600Kc 
to LOOOKc. No connecting wires needed. 9V 
battery, self-contained, just place alongside 
broadcast radio. 

Price only SI4.85 plus 45c postage. 

MULTIMETERS 

Sensitivity DC Sensitivity AC 
C-1000 1.000 ohm volt 1,000 ohm/volt 

$6.75 

200H 20,000 omh/volt 10.000 ohm/volt 

$11.95 

CT 500/P 20,000 ohm/volt 10,000 ohm/volt 

$17.00 

370W/P 20,000 ohm/volt 4,000 ohm/volt 

$51.75 

AS.1000/P 100,000 ohm/volt 10,000 ohm/volt 

$34.50 

Pack and Post. 25c 

TEST OSCILLATOR 

TE.16A Transistorised, 5 Band, 450 KHz, to 

30 MHz battery operated, accuracy better than 

3 per cent. Weight: 1.51b 

$23.50. Pack and Post, 75c. 

TAPE RECORDER CABINETS 

Small, $4 each. Pack and Post., $1. 

Large. $6.50 each. Pack and Post., $1.25. 

TAPE AMPLIFIER BOARDS 

S3.00 each. 

Post, and Pack. 30c. 

LEO COMPUTER BOARDS 

Average 10 transistors. Diodes capacitors and 
resistors. Transistor leads 1 inch long, all other 
components with long leads only $3.50 each, 
p/p 30c. 

SPECIAL 

ERIE RESISTORS 

5 per cent Hi stab Yi and 1 watt Mixed valves 
only $1.50 per 100. Post 30c. 

CAPACITORS 

Ceramic and Mica and Polyester. Mixed valves 
$2 per 100 p./p. 20c. 

3,000 TYPE RELAYS 

Large range 

Only 50c each. 

Post. 15c. 

■ PIANO, 5-key switches. 

$1.00 each. 

Pack, and Post 25c. 

COMPUTER MODUI.ES 

contains 2 x 12AU7’s and 1% resistors. 

40c each. P & P 15 cents 

SILICON DTODES 

100 volt prv— 145 amps 
$4.5’0 ea. P & P 25 cents 

DIODES— 

1N297A—80 volt*—30 Ma 

10 cents ea. P & P 6 cents 

Headphone, High Impedance, 2600 ohms. 
Lightweight. $2.50 pr. 40 cents p/p. 

Limited number only. 

POLYESTER CAPACITORS— 

.33 uF, 400 Volts. 10 cents ea. P & P 6 cents 

POWER SUPPLY 

PRINTED BOARDS 

Bridge Rectifier 24 volt AC input, max out¬ 
put DC 35 volt. 160 Ma $1.50 each 

P & P 25 cents. 

All prices subject to alteration with¬ 
out notice. All items PLUS POST¬ 
AGE. 

280 LONSDALE STREET, 

(Opposite Myers) 

Melbourne, Phone 663 3815 


Polaroid Oscilloscope Camera 

A low-cost camera for producing instant hard copies of oscilloscope displays in 
just 15 seconds has been introduced by Polaroid Australia Pty Ltd. 



\ 


Called the Polaroid CR-9 Land Oscilloscope 
camera, the new hand-held unit weighs less than 700 
grammes and costs as little as $130 — considerably 
less than other oscilloscope cameras on the market 
today. Unlike most permanently-mounted cameras, a 
single CR-9 can easily be used with more than one 
oscilloscope at multiple installations. Because of its 
portability the unit can easily be carried from one 
terminal to another. 

The CR 9 is designed to accept any one of eight 
interchangable, light tight hoods. These hoods will fit 
almost all oscilloscopes with 6 x 8, 6 x 10 and 8x10 
cm graticles. They are easily attached to the front of 
the camera, permitting only light from the cathode 
ray screen to reach the film. 

Additionally, the hoods position the camera at the 
correct distance from the display — assuring sharp, 
virtually distortion-free pictures. Object-to-image 
ratio is 1:0.85, which permits recording an entire 8 x 
10 cm graticule on the Polaroid instant print. 

The unit is ruggedly constructed to withstand 
continuous laboratory use. The CR-9 features a 
pistol grip handle with trigger-like shutter release for 
easy use, has simple exposure settings and requires 
no focusing. A person with little or no photographic 
training can easily turn out perfect hard copies of 
oscilloscope traces after only a few minutes 
familiarisation. 

To make instant hard copies, the CR-9 camera is 
placed against the cathode ray screen and the trigger 
squeezed to release the shutter. Since film 
development takes place outside the camera, the 
operator is free to take pictures in rapid sequence. 
Shutter speed and lens opening vary depending on 
the brightness of the display and the type of 


phosphor, used. Once initial camera settings are 
determined for a given test series, exposure changes 
are seldom required. 

The camera is designed to use standard Polaroid 
Type 107 pack film which simply drops into the back 
of the camera. Each film pack produces eight 8.5 x 
10.5cm pictures. Development time is 15 seconds. 

Inquiries should be directed to Polaroid Australia 
Pty Ltd, at 2 12 Smail Street, Ultime, NSW 2007. 


TRADE RELEASES—in brief 


AURIEMA (A’SIA) PTY LTD, 6.1 Inkerman 
Street. St Kilda, Vic 3182. Frequency counters. This 
range of fully automatic counters features 1.0Hz 
resolution and 11 -digit display readout. No tuning or 
sensitivity adjustments are needed. The frequency is 
read directly in GHz, MHz, KHz and Hz. There are 
three instruments in the range: The EIP 351 covers 
from 20Hz to 18GHz; the EIP 350B covers to 
12.4GHz; and the EIP 360B is a counter basic to 
210MHz with plug-in capability to 18GHz. 

McMURDO (AUST) PTY LTD, PO Box 321, 
Clayton, Vic 3168. Agent for Jermyn Industries, 
UK. Heat conducting compound, type Thermaflow 
2001. Applied as a thin film between a 
semiconductor and a heat sink, the compound is said 
to reduce the thermal resistance by as much as 50%. 
Electrically non-conductive, the compound will 
withstand a temperature of 200°C for 24 hours with 
a volatility of only 1%. 
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If you like our sounds 


how about our new looks? 



We've just packed up 
our tapes and cassettes 
in brand new wrappers. 

Easier to see. 
Easier to index. 


Goldring compact cassettes. Plastic dust-sealed hard 
packs with index card easily readable through 
transparent lid. 60 or 90 minutes running time. 


Goldring magnetic recording tape. 

Every length from 150 feet to 4800 feet. 
In 3", 5" and 7" widths. Acetate, polyester, 
and polyester tensilised. 


Available at all Radio Electrical and Hi-Fi Stores. 


Distributed by 

GOLDRING Engineering (A'asia) Pty Ltd 



Canberra 1 9 Molonglo Mall Fyshwick ACT 2604 Telephone 95 8248 

New South Wales 26 Ricketty Street Mascot 2020 Telephone 67 6088 
Victoria 1 62 Pelham Street Carlton 3053 Telephone 347 5177 
Queensland 41 5 Adelaide Street Brisbane 4000 Telephone 2 3247 
South Australia 207 Flinders Street Adelaide 5000 Telephone 23 3488 
West Australia 32 Northwood Street Leederville 6007 Telephone 8 4988 
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TRADE BRIEFS —contd 

WESTON ELECTRONICS PTY LTD, 376 
Eastern Valley Way, Roseville, NSW 2069. HF 
radio telephone, model 101, This unit has been 
specially designed for use in small boats. Quick- 
release mounting and plug-in connections enable any 
handyman to install the transceiver without 
complicated tools or soldering iron. It is provided 



with three-channel capability, broadcast and loud- 
hailer facilities, and (unless ordered otherwise) is 
supplied ready for single channel operation on 
2524KHz. The equipment is fully solid-state, 
including ICs, operates from either a 9v dry battery 
or a 12V car battery, and has an RF power output of 
10-14W. 

FAIRCHILD AUST PTY LTD, PO Box 151, 
Croydon, Vic 3136. TTI/MS1 4-bit arithmetic logic 
unit, type 9341/54181, 74181. It provides full carry 
look-ahead for high-speed arithmetic operations on 
long words: it also performs all 16 possible logic 
operations on two variables as well as 16 arithmetic 
operations. Fairchild’s logic unit is claimed to be 
25% faster than the industry standard 74181: Worst- 
case addition time for four-bit words is 32nS and 
worst-case propagation delay in the logic mode is 
26nS. 

DC ELECTRONICS PTY LTD, 32 Smith Street, 
Collingwood, Vic 3066, has been appointed 
representative for Fairchild Systems Technology of 
the USA. and will market the full range of Fairchild 
test equipment. This includes the model PATT high¬ 
speed transistor and diode tester, the model 4000 
series for high-speed testing of bipolar ICs, the 5000 
series for bipolar and MSI. and the Sentrv 400 for 
dynamic MOS devices. 

WATSON VICTOR LTD, PO Box 100. North 
Ryde, NSW 2113, has been appointed distributor for 
transducers, recorders, amplifiers and valves 
manufactured by SE Laboratories (Engineering) Ltd 
of the UK. 

PHILIPS INDUSTRIES LTD, GPO Box 2703, 
Sydney, 2001. Oscilloscope, type PM 3110. A 
portable 10MHz instrument designed for simplicity 
of operation with the minimum number of controls 
and easy trace viewing. Said to be suitable for most 
education and service requirements, including 



television. The instrument is automatically triggered 
to the free-running state under “no signal” conditions 
so that a bright trace is always available. When a 
signal is applied, the time base automatically 
switches from free-running to the triggered state. 

INDEVA PTY LTD, 24 Bellevue Road, Bellevue 
Hill, NSW 2023. Cortina universal analyser. One 
model of a new range of Italian multimeters which 
combine an exceptional number of ranges with 
reasonable prices. The Cortina has 59 ranges and a 
sensitivity of 20K/V. The ranges are: DC current, six 


ranges from 50uA to 5A; AC current, five ranges 
from 500uA to 5A; DC voltage, eight ranges from 
100mV to 1.5KV (to 30KV by means of a high 
voltage probe); AC voltage, seven ranges from 1.5V 
to 1.5KV; AF output voltage, seven ranges from 
1.5V to 1.5KV; dB output, seven ranges from .-20dB 
to +66dB; DC resistance, six ranges from IK to 
100M; AC impedance, two ranges, 10M and 100M; 
capacitance, eight ranges from .05uF to IF; 
frequency, three ranges from 50Hz to 5KHz. 

HEWLETT PACKARD AUST PTY LTD, 22- 
26 Weir Street, Glen Iris, Vic 3146. Programable 
calculator, series 9800, model 10. Using MOS/LSI 
technology for higher performance at lower cost, the 
model 10 uses plug-in units and other options to 
expand its memory, customise its keyboard 
functions, extend its input/output capability, and 
provide problem solutions in words, numbers, 
drawings, or a combination of all three. The basic 
version has a data memory of 51 storage registers 
and a program memory of 500 steps. Either or both 
are expandable with plug-in modules up to 111 
registers and 2,000 program steps. 

FROM TEKTRONIX: 



The Telequipment CT71 curve tracer. A 
dynamic tester designed to display the 
characteristic curves of a wide range of 
transistors, FETs, and diodes . (Tecktronix 
Aust Ptv Ltd, 80 Waterloo Road. North Ryde, 
NSW 2113.) 

SIMON GRAY PTY LTD, 28 Elizabeth Street, 
Melbourne, 3000, has been appointed Australian 
distributor for Endevco, USA. Products in the 
Endevco range include guidance and control §rade 
servo accelerometers, piezoelectric and piezore si stive 
transducers, signal conditioning equipment, charge 
amplifiers and systems, including engine vibration 
monitoring systems. 

RELAYS PTY LTD, 15 Hume Street, 
Huntingdale, Vic 3166, has been appointed exclusive 
Australian agent for Crouzet France. The Crouzet 
range includes miniature motors, timers, program 
controllers, hour counters, impulse counters, micro 
switches, pushbuttons, limit switches, and proximity 
detectors. 

DALTRONIC SUPPLIES, 67 Broome Street, 
Maroubra, NSW 2035, can supply components for 
all “Electronics Australia” projects. The firm aims to 
give readers in the eastern suburbs of Sydney a fast, 
cheap and convenient service for all electronic parts. 
Trading hours are from 3.30 pm to 7.30 pm, seven 
days a week. Inquiries may be made to 661 5212 
during normal business hours and the above hours. 

ROBERT BOSCH (AUST) PTY LTD has 
formed a new Tele-Cine Division located at Suite 
206, 1-7 Spring Street, Chatswood, NSW 2067. The 
telephone number is 412 3729. The division is 
responsible for sales and service of Fernseh TV 
equipment, for broadcasting and closed circuit, and 
for Bauer 16mm movie projectors. 

LABORATORY INSTRUMENT SERVICE, 21 

Taronga Crescent, Croydon, Vic 3136, has been 
appointed agent for Optical Surfaces Ltd, UK, 
manufacturer of lenses, prisms and fiats, from l/8in 
to 70in diameter lenses. 

WARBURTON FRANKI PTY LTD, PO Box 

182, Chatswood, NSW 2067, has been appointed 
sole Australian representative for Leader electronic 
test instruments, including oscilloscopes, VTVMs, 
signal generators, grid dip meter, transistor checkers, 
VHF oscillators and attenuators. ® 


"OXFORD” 

RADIO CHASSIS— 
INSTRUMENT CASE- 
ENGRAVED A PRINTED PANEL 

“Mil BOXES” 
(Aluniiiun) 

For metalwork or front panels 

ALL stock from our store 

PLAYMASTER 132 
June-July 71 

PLAYMASTER 130 
Ian. 71 

RESISTOR & CAPACITOR 
Case Feb. 71 

VHF POWER MATCH 
Feb. 71 

DEILAHET MK II 
Jan-Feb-Mar 71 

110/160 RECEIVER S/W 
Aug. 70 

240 COMM. RECEIVER 
Jcin.-Feb. 70 

ALL TRAIN CONTROLS 
Feb. & Mar. 67. Feb. 68 
Mar. 71. Apr. 68. Apr. 71 

MANUFACTURER OF 
'CONTINENTAL' ELECTRIC 
RANGES 

HEATING SYSTEMS 
PTY. LTD. 

19-21 The Boulevarde, 
Caringbah 2229 
Phone 525-5222 
5 lines 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


Circuit analysis 

BASIC LINEAR NETWORKS FOR 
ELECTRICAL AND ELECTRONICS 
ENGINEERS, by B. J. Leon and P. A. 
Wintz. Published by Holt, Rinehart and 
Winston Inc, New York, 1970. Hard 
covers, 6*/ 2 in x 9'/ 2 m, 479pp, many circuits 
and diagrams. Price in Australia $14.75. 

This is a further volume in the HRW tutorial 
series in electrical engineering, electronics and 
systems. It has been designed as an up-to-date 
text for a first course in circuit analysis, and 
assumes the appropriate background in 
calculus and basic electrical theory. 

The chapter headings give a good idea of 
both the material presented, and the order of 
presentation: 1 — Physical Circuits and 
Network Models; 2 — Network Laws and 
Their Application; 3 — Networks Equations; 
4 — Sinusoidal Steady-State Analysis; 5 — 
Networks on a Port Basis; 6 — Networks on a 
Terminal Basis; 7 — Linear Amplifiers; 8 — 
Network Functions; 9 — Filters and Coupled 
Amplifiers; 10 — General Solution of Linear 
Network Equations — First and Second Order 
Systems; 1 1 — General Solution of Linear 
Network Equations — Nth Order Systems; 12 
— Computational Methods for the Complete 
Response of Linear Networks. Each chapter 
concludes with tutorial problems, and the book 
itself ends with a topic index. 

To this reviewer the book appears to be very 
well written. It deals with the basic concepts of 
circuit analysis in a logical and methodical 
manner, and the text is written in clear and 
concise language. I can therefore commend the 
book most warmly as one which should be of 
interest and value to both engineering students 
and their lecturers. 

The review copy came from the Australian 
office of the publishers. (J.R.) 

VHF-UHF manual 

VHF-UHF MANUAL, by G. R. Jessop. 
Second Edition, published by the Radio 
Society of Great Britain, 1971. Soft covers, 
6 1 / 2 in x 9'Ain x 5 /sin, many illustrations. 
Price in UK £1.60. 

This is the second edition of the RSGB s 
now-established VHF-UHF manual, edited by 


COMPUTER 
BOARD DATA 

Eleven pages of specifications and hints. 
And: How to order directly from over¬ 
seas and save money — A special pro¬ 
motion by EEB (a commonsense elec¬ 
tronics magaiine). Send five 6c postage 
stamps to: 

COMPUTER BOARD DATA OFFER 
Box 177, Sandy Bay, Ta$. 7005. 


G6JP. The first edition was reviewed in the 
September 1969 issue by Ian Pogson, and his 
comments then are equally applicable to the 
new second edition. Those radio amateurs 
who, like myself, have had frequent occasion to 
use the first edition will know that it is a most 
valuable reference manual on VHF and UHF 
techniques. Like all such manuals, there are 
places where one would have liked a little more 
explanation of the basic concepts, but by and 
large these are relatively few in comparison 
with other books covering a similar scope. 

In the second edition the contents have been 
quite significantly updated. A number of the 
earlier designs have been replaced, additional 
designs of recent origin have been added, and 
chapters such as that on SSB techniques have 
been expanded to cater for increasing interest. 
Other new material includes SHF band 
equipment, new types of dip oscillator 
(including the Mynett design which we 
reprinted in the January 1971 issue), and 
power amplifiers using both valves and 
semiconductors. 

Even more so than with the first edition, 
therefore, a book which deserves a place on the 
reference shelf of every radio amateur 
interested in the bands above 30MHz. 

The review copy came direct from the 
publishers, and no data was supplied regarding 
local availability. However if the first edition is 
a guide, it should be available both from the 
large technical bookstores, and from the 
various offices of the Wireless Institute. (J.R.) 


Electronics text 

FUNDAMENTALS OF ELECTRONICS, 
2nd Edition, by E. Norman Lurch. 
Published by John Wiley and Sons, Inc, 
New York, 1971. Hard covers, 6 3 Ain x 
9'Ain, 829pp, many diagrams. Price in 
Australia $13.60. 

A basic text on electronics theory, designed 
to give the reader a solid grasp of the subject at 
technician level. It is not intended to prepare 
the reader for design calculations, but rather to 
equip him to be able to follow circuit operation 
and estimate performance. It assumes a 
reasonably good working knowledge of basic 
algebra and trigonometry. 

The book follows the established pattern, 
commencing with basic electronic concepts, 
then proceeds through device operation to the 
various circuit configurations. The chapter 
headings are as follows: 1 — Atoms, Electrons 
and Current Flow; 2 — Two-Element Electron 
Devices; 3 — Basic Three-Element Electron 
Devices; 4 — Other Semiconductor Devices; 5 
— Other Electron Tubes; 6 — Rectifiers; 7 — 
Controlled Rectifiers; 8 — Decibels and 
Sound; 9 — Auxiliary Components in 

Electronic Circuits; 10 — AC Circuits in 
Electronics; 11 — The Load Line and Bias 
Circuits; 12 — Models and Small Signal 
Analysis; 13 — Hybrid Parameter Analysis; 
14 —Transformers and Transformer-Coupled 
Amplifiers; 15 — Resistance-Capacitance 

Coupled Amplifiers; 16 — Special Amplifiers; 
17 — Stability, Compensation and 

Temperature; 18 — Push-Pull and Phase 


Inversion; 19 — Class-C Amplifiers; 20 — 
Feedback; 21 — Oscillators; 22 — 

Nonsinusoidal Oscillators; 23 — High- 

Frequency Amplifiers; 24 — Modulation; 25 

— Detection. The book ends with the answers 
to selected tutorial questions, and a topic index. 

The book is quite up to-date, and deals with 
most modem semiconductor devices. The text 
would appear to be well written, and is 
accompanied by a large number of 
illustrations. In short, a most businesslike 
volume, and one which should be found of 
great value to the technical student. 

The review copy came from the Australian 
office of the publisher. (J.R.) 

Power system reliability 

POWER SYSTEM RELIABILITY 
EVALUATION, by Roy Billinton. 
Published by Gordon and Breach, New 
York, 1970. Hard covers, 9in x 6in, 310pp, 
59 line blocks. Price in UK £5.50. 

This is a rather specialised volume, written 
mainly for the electrical power engineer 
seeking an introduction to probability theory 
and statistics, and the application of these in 
the evaluation of power system reliability. In 
his preface the author states that the book has 
been evolved from a graduate research 
program conducted within, the electrical 
engineering department of the University of 
Saskatchewan, where he is an Associate 
Professor. 

The material presented in the book may be 
judged from the chapter headings: 1 — Basic 
Probability Theory; 2 — Basic Reliability 
Concepts; 3 — Static Generating Capacity 
Reliability Evaluation; 4 — Spinning 

Generating Capacity Reliability Evaluation; 5 

— Transmission System Reliability 

Evaluation; 6 — Composite System Reliability 
Evaluation; 7 — Interconnected System 

Generating Capacity Reliability Evaluation; 8 

— Direct Current Transmission System 
Reliability Evaluation. The book ends with a 
short conclusion, two appendices giving 
definitions and statistical data, and a topic 
index. 

The book deals with the subject concerned 
in a most businesslike manner. The text is 
written in clear and concise language, and 
adequately illustrated. Each chapter concludes 
with a list of references dealing with the topics 
covered, enhancing the value of the book for 
tuitional purposes. Although the printing is 
based on unjustified text from an electric 
typewriter, its quality is of a very high 
standard. In short, a book which should be of 
considerable interest to power engineers. 

The review copy came direct from the UK 
office of the publisher, and no information was 
supplied regarding local price or availability. 
(J.R.) 


LITERATURE - In brief 

STANDARDS ASSOCIATION OF 
AUSTRALIA, 80 Arthur Street, North Sydney, 
NSW 2060, has published three new Australian 
Standards relating to acoustical and audiometrical 
work. They are: AS Z43, part 1, pure tone 
audiometers; AS 1088, methods of measurement of 
the electro-acoustic characteristics of air' conduction 
hearing aids; AS 1089, reference coupler for the 
measurement of the electro-acoustic characteristics 
of hearing aid earphones. Copies may be obtained 
from the various offices of the Association for $1.60, 
$1.60 and $1 respectively. 

TELECOMMUNICATION JOURNAL, Vol 38, 
No 7, July 1971. Journal of the International 
Telecommunication Union (ITU), Place des Nations, 
1211 Geneve 20, Switzerland. Contains the following 
articles: Organisation and methods of co-operation 
with the CCITT in Poland; Expo 70 data 
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communication system; Broadcasting from satellites 
— a powerful potential aid to the new or developing 
countries. Under the heading of “Ideas and 
Achievements” are features on: Scandinavia's oldest 
automatic telephone exchange in service; Traffic 
control system in Tokyo; Pioneer F and G, 
precursors to the outer planets. 

TECHNICALITIES, July 1971. A new products 
magazine published by Technico Electronics, PO 
Box 12, Marrickville, NSW 2204. Contents include 
components from Ether, Signetics, Circuit Stik, 
Keyswitch, Bourns, F. W. Bell, Del Electronics, and 
instruments from Rustrak, Digitem, C-Cor, Simpson 
Electric, Princeton, Del Electronics and PCD Ltd. 

INVENTUS, Vol 8, Issue 3, August 1971. Journal 
of the Inventors’ Association of Australia Ltd. GPO 
Box 3400, Sydney, 2001. Contents include: The 
patent office and the inventor; Association news; 
The plastic car; Of men and inventions. 

TECHNICAL NEWS BULLETIN, Vol 55, No 
6, June 1971. Published by the US National Bureau 
of Standards. Contents include: Computer roams 
downtown; Fabric flammability test; Predicting tyre 
tread life; Machine reads oceanographic data; Effect 
of pressure on glass fracture; Computer simulation 
of air traffic control system; Surface states of 
electronics in metals; Heated-air adiabatic saturation 
psychrometer; The electron’s role in .auroral displays. 

COPPER AND BRASS INFORMATION 
CENTRE, Northgate House, 321 Kent Street, 
Sydney, 2000, has published new free-air current 
rating tables permitting up to 15% increase in 
current in copper busbars. The centre also has 
information available regarding the use of copper for 
busbars. 

PLESSEY DUCON PTY LTD, Professional 
Components Department, PO Box 2, Villawood, 
NSW 2163, has available copies of the following 
data sheets: 

PD2068, gives details of products and services 
available from the Professional Components 
Department. A complete alphabetical list of products 
is accompanied by descriptions of the activities of the 
various division of the Plessey Components Group, 
and the products for which they are responsible. 

PD2069 deals with type CRG, CRH and CRJ 
encapsulated reed relays. It gives mechanical and 
electrical specifications, coil data, details of contact 
rating and life, and mounting dimensions. 

CHARACTERISATION OF FREQUENCY 
STABILITY, by J. A. Barnes et al, National Bureau 
of Standards Technical Note 394, issued October 
1970, 50 pages, price 60c US plus 25% postage. This 
paper is presented as technical background for a 
future standard definition of frequency stability. It 
contains a statement of the problem and a number ot 
adequate, self-consistent definitions of frequency 
stability measures. Some applications of these 
measures of frequency stability and some techniques 
of measurement are also presented. Inquiries to 
Superintendent of Documents, US Government 
Printing Office, Washington, DC 20402, USA. 

HEWLETT-PACKARD JOURNAL, Vol 22, No 
10, June 1971. Published by the Hewlett-Packard 
Co. USA. Contents: The routine rotational 
microwave spectrometer: Facts about rotational 
microwave spectroscopy; An easy way to alanyse 
graphs. Inquiries to Hewlett-Packard Aust Pty Ltd, 
22-26 Weir Street, Glen Iris, Vic. 3146. 

PROCEEDINGS IREE (AUST), Vol 32, No 6, 
June 1971. The journal of the Institution of Radio 
and Electronics Engineers Australia, GPO Box 
3120, Sydney, 2001. Contents include: Computer 
aided design of MOS LSI; Custom design of a high 
performance MOST multiplexer; An integrated delta 
modulator with 40dB internal companding; An 
integrated circuit amplifier for in-ear hearing aid 
applications; Temperature dependence of gold-doped 
MOSFET devices; Microwave test chamber for ■ 
measuring the relative permitivity of thin layers. 

IMPLANTABLE BIOTELEMETRY SYSTEMS, 
NASA publication SP-5094, 113 pages, price 55c 
US. This book lists biomedical telemetering 
instruments developed by NASA for monitoring 
physiological functions in humans and animals. 
Many systems are compared, noting considerations 
and constraints that dictated various designs. 
Inquiries to National Technology Information 
Services, Springfield, Va 22151, USA. ® 



LAFAYETTE 27 MHZ Two-Way Radio 

Micro-12 
$139.50 

(Crystals Extra) 


P.M.G. Type Approved 
(Licence Required) 


5-Watts 12 Channels Only 5" W x If H x 7f D 


• Operates on 12 Volts DC Negative • 
Ground (easily convertible to Posi- $ 
tive Ground). 

• Highly Sensitive Receiver with R.F. 
Stage. 

• Variable Squelch for Silent Standby. • 


Automatic Noise Limiting. 

Mechanical I.F. Filter on 455 KHz 
for High Selectivity. 

0.7 Amp. Drain on Transmit. 
Zener Diode Voltage Regulation. 


The Lafayette Micro-12 embodies exceptional performance with compact size. 
Incorporates the design features which have made Lafayette world leaders in 
27 MHz Two-Way Radio. Supplied complete with microphone, power leads 
and bracket. 



HE-20T $169.50 


P.M.G. Type Approved (Licence 
Required). 


(Crystals Extra) 

5-Watts 12 Channels Plus Tuneable Receiver 


• 12 Volts DC Negative or Positive 
Ground and 117 Volts AC (also 
available for 240 Volts AC). 

• Crystal Controlled Transmit and 
Receive. 

• 455 KHz Mechanical Filter. 


• T.V.l. Trap and Pi-Network Output. 

• May also be used as P.A. Ampli¬ 
fier with External Speaker. 

• Automatic Noise Limiting. 

• Size 11 3/8inW x 4 3/8inH x 
8£inD. 


•5 Walt Walkie-Talkie 


1 Watt Walkie-Talkie 


• Metal Case. 



• 3-Channel Operation. 


• Switchable 3-channel 


t 

• Range Boost for Maximum 


i Operation. : 

>f 

<=*** 

Range. 


I • Battery Meter. 


mm 

• Sturdy Metal Case. 

nb r 

I • Adjustable Squelch. 


n 

• Battery Meter. 

f# A 

I • Noise Limiter. | 

11 

m 

• Socket for External 


1 • Range Boost for Extended 

| 


Power Supply. 


1 Talk Power. 



• Noise Limiter. 


Supplied with 27.240 



© Supplied with 27.240 

to : 

MHz Crystals. 

. < 

1 0? 

j MHz Crystals. 


HA-305, $57.25 each. 


HA-310, $72.50 each. 


P.M.G. Type Approved 



P.M.G. Type Approved 


(Licence Required) 



(Licence Required) 

ACCESSORIES—A large range of 27 MHz accessories is available. Crystals, 
Antennas, Coaxial Cable, Connectors, etc. 


V.AFAYETTE electronics 

riHH Division of Electron Tube Distributors Pty. Ltd. 

94 HIGH STREET, ST. KILDA, VIC., 3182. Phone 94 6036. 
QUEENSLAND STOCKIST: CUSTOM SCIENTIFIC ELECTRONICS PTY. LTD., 
74-76 Annerley Road, Woolloongabba, Brisbane. 9 1 6433. 

Trade Representatives. 

S.A. Tyquin Distributors Pty. Ltd., 13 Deacon Ave., Richmond. Phone 57 8153. 

W.A. Athol M. Hill Pty. Ltd., 613-615 Wellington St., Perth. Phone 21 7861. 
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Knobs long shaft, push on. Dozen $1.20 
Knobs for concentric shaft. Dozen $1.20 
250 mixed screws. BA, Whit., self-tapper 


Crystal microphones, good quality, ideal 
tape recorders, etc. $2.80. 

Transistor speaker transformers, single 

ended, 5 watt. $1.50. 

Pick up shielded Wire . . 20 cents yard. 

SPEAKERS 

MSP 8 inch dual cone . $7.50 

MSP 12 inch dual cone . $9.50 

MSP 7 x 5 .$5.00 

MSP 4 inch 3i OHM .$2.75 

MSP dual cone 6 inch . $7.50 

Rola 6x4 . $3.50 

Rola 5 x 3 15 or 27 OHM .$2.50 

MSP 6 x 9 8 or 15 OHM .$6.00 

MSP 3 inch . $2.50 

National hi-fi built in tweeter 

8 OHM .$14.00 

Peak dual cone . $7.50 


MSP 12 inch radial beam 12 PQB $25.00 
Mid range 8 inch woofer 4/OHM $6.00 
MSP 5/inch large magnet 15/OHM $3.00 
MSP 4/inch large magnet 15/OHM $3.00 
MSP 4/inch large magnet 15/OHM $3.00 


Magnavox 6 x 9 27/OHM .$5.00 

MSP 6x4 8/OHM . $3.50 

Rola 4 inch 27/OHM . $3.00 

MSP 41 x 2* 8/OHM . $2.50 

MSP 6x5 15/OHM . $2.00 

Magnavox Tweeter 5 inch 

HF5SIC . $7.50 

Rola custom speaker Kit C3 GX 
tweeter and C60 woofer and all 

components . $19.05 

MSP 15 inch.$45.00 

MSP dual cone 12 aux 

15 watt RMS . $17.50 

Pioneer 15 inch 30 watt RMS . . $40.00 

Magnavox Electrostatic 3} inch 

tweeter Mdl 3.5 . $2.50 

Tesla 8 inch 4 OHM.$5.00 

Switch, 4 position, 3 bank. 75c 

m 


TRANSISTORS 2N1110 .... each 40c 

SILICON DIODES EM484 . . . . 75c 

DIODES OA79 . 40c 

DIODES HR15.50c 

DIODES OA81.40c 


SMALL 
2-GANG 
TUNING 
CONDENSERS 

Complete with direct drive scale $1.75 


Tapes, top brand, 1,800ft . . . . $3.20 

Pots 10K dual-ganged log .. . . 50c 



English push-button on/ott switches, 
75c each. Pack and post 10c. 


MIXED RESISTORS, 3.5 and 10 
WATT I.R.C., 25 for $2. 

TRANSISTOR AMPLIFIERS. Peak 
stereo in oiled teak cabinets 31 watts 
per channel.$39 


Curled expanding shielded wire approx. 

7 yards.$1.50 

Miniature valve sockets 7 and 9 pin 
15 cents each. 

Speaker Crossover network Condensers 


2 MFD — 60 cents. 

Philips IFT’s 455KC . 75c each 

Aerial and oscillator coils . . 50c each 


Transistor IFs, medium size, 75c each 

\ :•?» PHILIPS GRAMOPHONE 
MOTOR. 

6 volts, 4-speed. 
and pick-up $7.75. 


Speaker transformers 15,000 and 25,000 


to 3 ohms 6 watts -$1-50 each 

5,000 to 3 and 15 ohms .. $1.25 each 


POIS 

1 meg. 2 pole switch. 95c 

100K switch 2 pole log. 50c 

10K carbon or wire wound . . . 50c 

1.5 linear . 50c 

imeg log. 50c 

250 Dual Ganged Log Pots. . . $1.25 

20K switch. 75c 

10K switch. 75c 

1.5 dual ganged log . $1.00 

2 meg Dual Ganged Lin.$1.25 

Dual 3 meg ganged log. $1.00 

500 ohm WW. 50c 

50K Lin. 50c 

15K T5K . 50c 

Dual ganged concentric 

2 meg log 2 pol. $1.25 

7.500 log. 50c 

200K lin. 50c 

250K log. 50c 

2K lin slotted. 25c 

50 ohm. 50c 

250K lin. 50c 

100K lin. 50c 

imeg lin. 50c 

50 log switch. 75c 

1 meg dual ganged log. $1.25 

2 meg lin. 50c 


BELLW1RE. . . . . . 2c yard 


50-OHM POTS, ideal for Ext. Speakers. 

50c each 



STEREO AMPLIFIER KIT SETS 


TU 10, 3.5 watt per channel . . $19 

TU 11, 3.5 watt per channel, has facili¬ 
ties for tape and microphone chan¬ 
nels .$23 

TU 12, 5 watt per channel .. $22.00 

TU 13, 5 watt per channel, with TU 11 
facilities .$27 


Each kit set includes valves and all 
components. Front face plate, if re¬ 
quired, $1 extra. 

Single stage amplifier kit set: 

5 watt per channel. $10.00 

Transistor ear plugs . . . . 3 for $1.00 

Tag strips, mixed types .. Dozen, 60c 
Switches, oak 4 position . . 50c each 

2 position.40c each 


31 AMP. FUSES $3.50 100. 

Din Plugs, 3 or 5 pin . . . . 50c eac h. 

Push button switch, 4 position and 1 
postoggle switch, $1, 



Tudor Radio 

L. E. CHAPMAN ESTABLISHED 1940 

103 ENMORE ROAD, ENMORE, NSW 2042. 
PHONE 511011 NEW POSTAGE RATES PLEASE ADD EXTRA 



ELECTROS: 

3 In one 

50 250 415 

8 350 415 

10 350 415 

75 cents each. 


Electros CHASSIS MOUNT. 100 uF 
350 WK 400 PEAK . 75 cents 


BSR 4 speed Gramophone Motor and 
Pickup, Stereo . $19.00 


CAR RADIO. Solid State Push Button 
8.$55 


POWER TRANSFORMERS 

150 volts aside 6.3 30 Mil $2.50. 

METAL RECTIFIER, 150 watt, 1 amp, 
$1 each. 

TV aerial lead in. 10c yard 

Timing Condensers, 2 gang or 3 gang 
— $1 each._ 

Portable record player cabinets, shop 
soiled . $2.50 each 

2 amp fuses ..... •• $3.50 per 100 

Transistor plastic outer case, 50c each 
Stereo pick-up arms, with Xtal, $6.00 ca. 
Metal rectifiers for battery and electric 
portables . . .. 50c each, post 10c 

Pilot lamp holders . . 60c per doz 

100 Mixed Knobs including TV channel 

changers.$10.00 

31 amp Fuses.$3.50 per 100 

10 for. 50c 

Miiltisonic Stereogram chassis, 6 valve 
_$30_ 

AMPLIFIERS SOLID STATE 

8 watts R.M.S . per Channel . . $54.00 

Tape recorders portable MR 115 AC. DC 
Sanyo. $65. 

Morganite and IRC resistors. At least 
33 values. Suit transistors, radios. TV 
etc., $2.00 per 100. Pack and post. 25c. 
100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

$2.00. Pack and post 25c. 
50 4- 24, 350 vw -+- 100 mf 25 vw, 

75c each 

30, 30mf 300 vw 350vp . . 75c each 

Many others. Invaluable for service. 

2 men. Lin Pots . 50c 

FLCA.7 INCH T APE SPOOLS 50 c ents 

■ SPEAKER CABI¬ 
NET, size 19 x 15 x 
9 suit 12 inch and 3 
inch tweeter . $12.50 


Pots .25 meglog.50c 

_Dual concentric._ 

PILOT LIGHTS, Plug in . . 10 cents 


SWITCH WAFERS 

_20 cents each._ 

Vibrators, 6 volt 

synchronous. $3.50 

4-volt sync. $2.50 

24-volt sync. $2.50 

32-volt now sync. $3.50 


Electros 500 MFP 10 v.w. Vpl2 . 40c 
GENERAL TV C A BIN KG 9 ~indi7$T2 



Stereo Head Phones, good quality, $7.75 
Neon 240 volt besil lights. 75 cents each 

Cassette tape recorders PI6 AC DC, 
solid state. $59 


Kriesler stereo radiogram chassis, 6 
valve $27.50. 
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5i yards MULTI-STRAND CABLE 
5 and 1 shield, 


50 CENTS 


MINI CABLE 4 STRAND ONE 
SHIELDED, lots of uses including 
microphone s, etc.10c yard 

CABLE, 9 STRAND, including 1 shield 
and OCTAL PLUG LENGTH, 6 yards, 

$2 




B.S.R. CERAMIC 
STEREO . 


CARTRIDGE 
.$5 



AMPLIFIERS, 31 watts, size 7i x 5 x 
.$10 

9-INCH PICTURE TUBES. General 
9UPE.$20 



TV IF COILS, IDEAL FOR COIL 
FORMERS.$1 dozen 


SPEAKER 

CABINETS 




Size 

10 x 7 x 4 
$3.50 


MICROPHONES ACOS 
CRYSTAL 
$2.80. 



90 PER CENT COMPLETE 

~ 

TRANSISTOR AMPLIFIER AND 
TUNER 

AMP size x H x H tuner 31 x H 

x i (circuit supplied).$5.00 

Sharp 12 inch TV cabinets. . . $17.50 
Sharp TV Picture Tubes 12 inch. $29.50 
Sharp Yokes Fly Back Transformers. 
Pots, Diodes, Transistors, Speakers, 
Tuners, etc. 

Transistor miniature speaker trans¬ 
formers . 50c each 

Transistor speaker transformers 3.85 to 

3.50 C.T.$1.00 

Portable TV car Cradle.$4.00 

Portable TV Aerials.$4.50 

THORENS GRAMOPHONE MOTOR 
and TONE ARM 12 inch turntable $20 

TRANSISTOR EAR PLUGS complete 
with plug lead and pouch . . 95 cents 

STEREO GRAMOPHONE, motor and 
pick-up, 4 speed.$12.50 


DIAL DRUMS, 5 inch, 31, 31, 50c ea. 



TV POWER TRANSFORMER, $8. 

300 mil. Two 6.3 windings, 200 volt 
secondary for Bridge Type Rectifier. 


50 M CHOKE $1. 

Pack and Post 30 cents, / 
Interstate 60 cents. 

3COM Choke $2.50. 




SPEAKER CABI¬ 
NET, 91 x 91 x 51, 

$4. 

Suit 6 inch speaker 


M.S.P. MODEL 2MBC TWEETER 
SPEAKER. RANGE 5KHZ TO 20KHZ. 
NEW REEASE $5.00. 



BATTERY SAVER, 6 or 9 volt DC 
300MA, $11.00 



B.S.R. RECORD CHANGER 

Cl 17—A—1 supersedes MA70 .... $42 
C117—A—3 supersedes MA75 .... $52 

TRANSISTOR EXTENSION 
CABINETS 

Complete with 5-inch speaker and lead. 

$3.50. 



INDOOR TV AERIALS $1.50. 

Pack and Post 25c. 


Electros 20 400-450 

Electros 10 400-450 

Electros 15 50-65 

75c each 

100 MIL power Transformer . . . . $6 

POTS 


1 meg. Dual Ganged Log 

.. .. $1.25 

1 meg. Dual Ganged Lin 

.. .. $1.25 

1 meg. Switch Pot double pole 

log. 


RADIO KNOBS push on 

mixed, 

12 for 50c 

HEAT SINKS, size 4 x 2 .. 

$1.00 each 


TRANSISTORS.40 cents each 

347 OE AT 492 AT 324 

TN 297 A AT 322 AT 410 

AT 430 H AT 420 A1 410 

AT 337 AT 323 AT 347 


6 VOLT PILOT LIGHT, screw 

in . ea. 15c. 

RESIN CORE SOLDER 5 yards 75c 

Electrolytic Capacitors 

8MFD 450 WK 550 surge. 4 for $1.00 


SHARP FLYBACK 
FORMERS, 8ft 604 .. 


TRANS- 
ST each 


SHARP TUNERS for 12 inch, $19 each 
SHARP TRANSFORMER 9T7171, $2 

SHARP DEFLECTION COIL DC 179, 

$18 

SHARP SPEAKERS, 8 ohm 1107P 244 
_$4 

LOT OF OTHER PARTS FOR SHARP 
INCLUDING DIODES, POTS, KNOBS, 
TRANSFORMERS, COILS, ETC. 

STEREO SPEAKER LEAD, 10 cents yd. 



Speaker Cabinet 10 x 7 x 4 with 5 inch 
speaker ..$5.50 


\ 


GARRARD PLUG IN STEREO 
CARTRIDGE, $6.00 

TESLA 4 SPEED 

Gramophone motor and pick-up 4 pole 
motor, balanced arm $25._ 

SPEAKER ENCLOSURES FOR 12in 
SPEAKERS, SOLID OILED TEAK. 
$27.50 each. 


600 ohm to 600 
multi tap line 
output t r a n s- 
formers .. .. $1 




UA 15 

B.S.R. UA5c 4- 
speed record- 
changer. $27.50 


Small Instrument Box 6J x 2J x 31 

.50c 

TV legs, set of 4 $1. Size 5* inch. $1.00 
10K Double pole concentric pots. . $1.25 
TV Blocking oscillator coils . . 50c each 
Transistor Amplifier 31 watts for channel 

$19 

Eiectros 8MFD VW VP '300 350 
.4 for $1 


Speaker Plugs, 4 pin . 
Speaker Sockets .... 


TRANSISTORS 

2N1110. 40c 

ELECTROS 20 MFD 

200 P.V. .. 20c 

PHILIPS PLUG-IN 
TRIDGE, mono . . .. 

PICK-UP CAR- 
. $3.50 

TEST PRODS. 


STEREO JACK PLUGS .. .. 75 cenls 

Mono.50 cents 

3:5 mil.25 cents 

CASSETTES C 60 top brand . . $1.20 

DIODES OA 630 
DIODES OA 605 .. . 

. 75 cents each 
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AMATEUR BAND 

jlf^l 

NEWS AND NOTES 

^Vg| 

by Pierce Healy, VK2APQ 

_ _ _ _ J 


It’s Jamboree-on-the-Air time again 


This unusual jamboree is now a well established annual event, looked forward to 
by both amateur and Scouting groups. Some changes have been made to the 
schedule this year which, it is hoped, will permit even greater participation. 


The 14th Jamboree-on-the-Air will be held 
over the weekend October 16th and 17th 1971. 
This event is very popular among Boy Scout 
groups and amateur radio operators 
throughout the world. It enables the youth of 
the world to exchange greetings and messages 
of goodwill. Between remote areas in sparsely 
inhabited countries and the busy city 
environments there exist a very strong bond of 
sincere friendship among those with mutual 
interests. 

This event originated among a group of 
English and overseas senior Scouts, who were 
also amateur radio operators, attending a 
jamboree at Sutton Park, England in 1957. 
Probably the great attraction about this event 
is the fact that it gives Scouts who may have 
very little chance of travelling overseas, the 
opportunity to make international contacts 
and talk to someone with the same interests. - 
In past years, the Jamboree-on-the-Air 
commenced at 0001 hours GMT on Saturday 
and finished 48 hours later at 2359 hours 
GMT. This presented a problem and some 
degree of inconvenience in certain areas. In 
Australasia it meant starting at 10 am EAST 
Saturday and finishing at 10 am Monday. 
Conversely, on the West Coast of the USA 
stations would have to start operation at 3 pm 
Friday. 

This year, as an experiment, it is proposed 
that stations may start operating at midnight, 
LOCAL TIME, Friday October 15. The event 
will therefore start in New Zealand, Australia 
and Japan and gradually spread westward, 
going twice around the world until it finishes in 
Alaska and Hawaii. For twenty four hours in 
the middle of the period, stations throughout 
the world will be on the air. 

It should be remembered that the Jamboree- 
on-the-Air is NOT a contest, but an 
opportunity to meet and talk with those 
contacted in previous years or make new 
acquaintances. There no reason to restrict 
contacts to any time limit. 

Here are a few rules for the Jamboree-on-the- 
Air. 

1. Advise your Branch Organiser of your 
intention to participate. 

2. National amateur radio licence regulations 
must be strictly observed. 

3. Any authorised amateur frequency band or 
mode of transmission may be used. 

4. Send in a report of your activities to your 
Branch Organiser. 


In 1970, some 73 countries participated in 
the event. It is aimed to extend this to 100 in 
1971. The World Bureau station of the Bov 
Scouts Association, HB9S, in Geneva, will be 
operating for the full period. Other official 
national stations will be operating in several 
countries. 

In Australia, at the 1970 JOTA, more than 
10,000 Scouts and Girl Guides participated 
and at least 2,000 visitors attended gatherings 
at camp sites or halls where amateur stations 
had been set up for the weekend. All told 447 
amateur stations operated in Australia and 
Territorities. Many were staffed as multi- 
operator stations. 

Australian Branch Organisers for the 14th 
Jamboree-on-the-Air are: 

Papua-New Guinea: Mr Geoff Perkins, c/- 
Radio Branch Dept of Posts and Telegraphs, 
Port Moresby, Papua. 

Queensland: Branch HQ Comr Alan 
Sherlock, c/- Branch HQ (Queensland), Box 
PO Broadway, Qld 4000. 

New South Wales: Branch HO Comr Rav 
Lawrence, c/- Boy Scouts Association (NSW 
Branch), Baden Powell House, 265 George 
Street. Sydney NSW 2000. 

Victoria: Branch HQ Comr Jack 

Nicholoson, VK3AAN, 28 William Street, 
Glenroy, Melbourne, Victoria 3046. 

Tasmania: G/S/M Ray Jeffrey, 8 McRobie 
Road, South Hobart, Tasmania 7000. 

West Australia: Commissioner Peter 
Hughes, VK6HU, 58 Preston Street, Como, 
West Aust 6152. 

South Australia: Not appointed at the time 
these notes were being compiled. 

Amateur radio operators who wish to 
participate should contact their local Scout 
group and arrange either for Scouts to visit 
their station at times or in numbers to suit their 
mutual convenience, or arrange to operate 
portable from a Scout hall or camp site. 

WIA ACTIVITIES 

Many operators who participated in the 
recent 1971 Remembrance Day Contest 
reported band conditions to be very poor. 
Despite this, many high scores were heard 
among the VK6 and VK5s during the 
period late Sunday afternoon. The inclusion of 
New Zealand stations this year provided extra 
interest but it did not appear that a great 
number participated. The final results are 
awaited for an accurate assessment. 


Radio clubs and other organisations, as well as individual amateur operators, are cordially 
invited to submit news and notes of their activities for inclusion in these columns. 
Photographs will be published when of sufficient general interest, and where space 
permits. All material should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, 
NSW 2200. 


NEW SOUTH WALES 

Four members of the New South Wales 
Divisional Council, including the president 
Tony Mulcahy, VK2ACV, visited the 
Wesdakes Radio Club on Friday evening 
August 13, 1971, to discuss with the Hunter 
Branch committee, various aspects of Institute 
affairs. One of the major points was the 
operation of the Divisional QSL Bureau. 

Hunter Branch member, Stan Lloyd 
VK2AYL, is the manager of the inwards 
section of the QSL Bureau. He is assisted by 
several members of the Hunter Branch and the 
Wesdakes Radio Club. The bureau is operated 
from the clubrooms. 

The problems being encountered are 
common to most large QSL bureaux. The 
main one is the difficulty of storing cards due, 
in turn, to cards not being collected by 
members, or to cards being directed to non¬ 
members. The position is further aggravated 
by rising postal charges. The end result is a 
heavy work load being thrown on the officer 
who volunteers to manage the bureau. 

At a subsequent meeting of the Divisional • 
Council it was decided that, in general, inwards 
QSL cards will be despatched free to all 
members residing outside the boundries of the 
Sydney metropolitan area. Cards for non- 
members will be returned to the QSL Bureau 
from which they came. 

Cards for members who notify the bureau 
manager that they do not wish to receive cards 
will also be returned, endorsed “Does not 
collect from bureau". 

Cards for metropolitan members who do not 
collect their cards from the indexed containers 
at Wireless Institute Centre 14 Atchison Street, 
Crows Nest, or for those who fail to maintain a 
stamp self-addressed envelope with the bureau 
will also be returned, endorsed “Not collected 
from bureau". 

Cards for non-members will now be 
returned automatically endorsed “Non- 
member". 

Non-members for which cards are now held 
will be advisecTof the situation and invited to 
join the Institute if they desire to receive their 
cards. 

It is anticipated that these arrangements will 
help to ease the work load and, in particular, 
the problem of stowage for uncollected cards. 

VICTORIA 

Eastern Zone : — Gippsland 

Some interesting items of amateur activity in 
Victoria, especially in regard to the Eastern 
Zone, has been supplied by their publicity 
officer George Francis, VK3ASV. 

Since the recent Eastern Zone convention, 
the Latrobe Valley repeater callsign has been 
changed. The new callsign (channel 4) is 
VK3WI/R3, replacing VK3BEZ. 

The callsign VK3BEZ is now used for the 
official zone station, operated by David Scott, 
VK3DY, zone station officer of Maffra. 
VK3BEZ is now the control station in the 
Eastern Zone hookup each Friday evening at 8 
pm on 3650KHz. Also every Sunday morning 
for the VK3WI call back on 

In Victoria it is proposed that a country 
zone station conduct the call back to the 
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SILENT KEY 

Amateurs, and all those associated with the 
electronics industry, will be shocked to learn of 
the sudden death of Graham Hall, VK2AGH. 
Graham was overseas on a business trip when 
he was taken ill in his London hotel. He was 
taken to hospital but passed away a few days 
later on September 11. Graham had a long 
association with the capacitor industry in 
Australia and at the time of his death was Sales 
Manager for the Professional Components 
Department of Plessey Ducon Pty Ltd. He is 
survived by his wife and daughter, to whom 
deepest sympathy is extended. A memorial 
service was held at the Penshurst Church of 
England on September 16, attended by 
amateurs and members of the electronics 
industry. 


official news broadcast from VK.3W1. This will 
be on a roster basis on the first Sunday of each 
month. VK3BEZ took the call back on August 
1 and David reported that it was very 
successful. The next time the Eastern Zone is 
required to operate in that capacity will be 
February 6, 1972. 

On July 31 at Traralgon, the Eastern Zone 
held their first general zone meeting since the 
convention. An appology was received from 
the VK3 Division Federal Councillor, Dr Dean 
Blackman, VK3TX, who was unable to attend 
due to prior committments associated with the 
Apollo program. 

The Eastern Zone “Lower Class Licensing 
Investigation Committee" report was 
presented and read by Peter Carter, 
VK3AUO, and was discussed by those 
present. This report is headed “A Case For A 
Lower Grading Of Amateur Licence". It gives 
the findings of the novice sub-committee, since 
it was formed in 1970. It is hoped that this 
report will be published in the WIA magazine 
“Amateur Radio". 

The Eastern Zone novice investigating com¬ 
mittee plan to meet their Melbourne counter¬ 
part committee in the near future, to exchange 
ideas and promote suggestions for an 
Australian restricted amateur grade licence. 

Members at this meeting appointed George 
Francis, VK3ASV, as the zone intruder watch 
co-ordinator. George indicated that he would 
work closely with the State intruder watch co¬ 
ordinator Albert Cash. Don Burgess, 
VK3YAX, is assisting by forming the zone 
short-wave listeners into a group. 

The annual financial report was given by 
secretary Gavin Kuch, VK3ZNC. It was 
decided to purchase a duplicator for publishing 
a quarterly “Newsletter", notices, agenda for 
meetings, class notes etc. 

The radio theory classes are progressing 
very well, according to their supervisors. Brian 
Young, VK3BBB, reported that Traralgon has 
over 25 students. At Warragul, Rod 
Champness, VK3UG has four students. Both 
these have been operating for five months. 

The new class at Sale started only two 
months ago and has 17 students under the 
supervision of Lee de Vires, VK3AXM. 

The meeting was also given a report on the 
Latrobe Valley Translator, by Brian Young, 
VK3BBB, Norm Langmaid, VK3ZQC and 
Brian Cockran, VK3YBD. 

David Scott, VK3DY, reported that all 
overseas magazines had been notified of the 
details of the “Wildcat DX Award". This 
award is to operators of overseas stations who 
work five Eastern Zone stations on the high 
frequency bands. The meeting suggested that 
this award also be made available for VHF 
operators for contacts outside Victoria. 

The Eastern Zone’s WICEN co-ordinator 
Harry Everett, VK3ZX, suggested that some 
exercises be held prior to the next Eastern 



TRANSISTOR TESTER 


August, 1971 


This unit featured in 
E.A. Ideal for experimenters, hobby- J [ 
ists and servicemen. Unit can test, 
FETS, Bi-Polar transistors and diodes. J ■ 

l» 

Kit includes all top grade parts as per j. 
the article. Battery included. \\ 


PLAYMASTER 


POWER: 40W R.M.S. per channel. Com¬ 
plete with tuner and professional specifica¬ 
tions. See June-July, 1971, “E.A.” for 

more details. All parts new and guaranteed. 

$146.00 

plus $2 Registered Post, 


CAPACITOR DISCHARGE 
IGNITION KIT 

, $ 21.50 

post $ 1.00 


E. A. OCTOBER 3W 
STEREO AMPLIFIER 

Complete kit as per Oct., 70 “Electronics 
Australia.” Uses SL403A I.C. Excellent per¬ 
former. See above issue for specifications. 
$49.50. 

Post $1. 


Based on August, 1970 “E.A.” design. Com- 

? lete in every detail, inc. S.T.C. Diecast Box. 

'ransformer has secondary winding pre-wound 
at no extra cost. 

Special Price: $21.50 (Post $1.00). 


BROADCAST TUNER KIT 

(Playmaster 131), 

$23.50 


Post SI. 

Based on February, 1971, 


Employs 4 transistors, circuit is one channel 
of 3 plus 3 stereo amp—“E.A.,” Sept. 69, 
8 ohm output impedance gives full 3W with 
150m V input. Outstanding performance. 
Kit complete to last item, inc. P.C. board. 
Special prices: 

SINGLE CHANNEL, as illustrated . $5.95 

STEREO VERSION.$11.80 

WIRED and TESTED, Mono .. .. $6.95 

Stereo.$13.80 

POWER SUPPLY TO SUIT .. .. $6.35 

(Postage on abovy units, 50c). 


POWER SUPPLY KIT 1A 

Comprises power transformer with sec. 
tappings at 6.3v, 7.5v, 8.5v, 9.5v, 12v and 
15v at 1 amp. Bridge rectifier, filter 
capacitor. 2000uf/25v, instructions, etc, $6.35. 
(Postage 50c). 


POTENTIOMETERS 

STANDARD: Log or lin, 38c each. 
SWITCH (log or lin), 75c each. 

DUAL GANG: (Log or lin), $1.45 each. 
RANGE 1K-2M: All 2in shafts. 


POLYESTER 
CAPACITOR PACK 

Contains 3 capacitors of 45 values between 
2pF and 0.47uF. A total of 135 capacitors 
(2pF—820pF 100 V ceramics), Very good 

value at $8.30. 


RESISTORS 

V 4 and V 2 W, 4c each or $3 per 100. 
1W, 7c each, or $5.50 per 100. 

Your selection between 1 ohm and 1 


RESISTOR PACK 

Pack 56: Contains 3 resistors of 57 values 
between 100 ohms and IM totalling 171. All 
5 p.c. types. 1/4W $4.75; 1/2W $4.84. 


PHONE SERVICE: Simply order on phone and j. 


C.O.D. To use this service add 60c. 

ORDER FORMS: Sent free with each order. 
DESPATCH: All orders are received at 9 a.m. 
at the P.O. and despatched to meet the 1 p.m. 
clearance the same day. This gives you a 
4-hour service. 

POSTAGE: Add 15c packpost fee to all orders 
unless stated otherwise. 


order will be despatched C.O.D. within the 
hour. . . lf 

QUALITY: All our parts are new and fully 
guaranteed. No surplus or rejects. 
CATALOGUE: We will send our FREE cata¬ 
logue upon receipt of your 9x4 envelope 
with 9c stamp, or with your order. Illustrated. 


KITSETS AUST. PTY. LTD 


MAIL ORDER DEPT.. Box 176, P.O. DEE WHY 2099, N.S.W. 
SALES DEPT.: SUITE 2. 21 OAKS AVE. DEE WHY 
50 yds. from Dee Why Post Office. Phone 982 5571 
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IMPORTED COMPONENTS 
PO BOX 1683P, MELBOURNE 3001 


ALL PRICES 
INCLUDE 

TAX AND POSTAGE 


1N645 

.84 

1N914 

.51 

1N34914-R 

1.75 

1N3492 + R 

1.83 

1N3493 4- R 

2.36 

1N3660 + R 

1.99 

2N174 

6.09 

2N217 

1.24 

2N277 

2.32 

2N301 

2.66 

2N301A 

3.84 

2N384 

2.88 

2N404 

.78 

2N406 

1.01 

2N417 

1.77 

2N441 

1.80 

2N443 

3.22 

2N456A 

4.20 

2N489B 

14.76 

2N591 

2.20 

2N649 

2.12 

2N696 

1.13 

2N697 

1.17 

2N706A 

1.08 

2N930 

1.80 

2N1038 

3.92 

2N1046 

17.94 

2N1073B 

7.59 

2N1302 

1.01 

2N1303 

1.01 

2N1305 

1.13 

2N1306 

1.32 

2N1307 

1.32 

2N1308 

1.64 

2N1309 

1.64 

2N1546 

5.85 

2N1639 

1.20 

2N1908 

27.74 

2N2147 

3.60 

2N2148 

3.60 

2N2160 

2.40 

2N2188 

2.79 

2N2270 

2.40 

2N2646 

2.19 

2N2669 

6.53 

2N2996 

3.15 

2N3005 

5.32 

2 N 305 3 

2.48 

2N3054 

2.63 

2N3055 

2.63 

2N3525 

3.70 

2N3563 

.90 

2N3564 

1.08 

2N3565 

.86 

2N3566 

1.01 

2N3567 

1.08 

2N3568 

1.08 

2N3569 

1.23 

2N3638 

.90 

2N3638A 

1.13 

2N3641 

1.13 

2N3642 

1.26 

2N3643 

1.26 

2N3644 

1.13 

2N3645 

1.44 

2N3646 

.90 

2N3691 

.86 

2N3692 

.90 

2N3693 

.86 

2N3694 

.90 

2N3702 

1.01 

2N3703 

.96 

2N3704 

1.77 

2N3705 

1.73 

2N3706 

1.65 

2N3707 

1 14 

2N3708 

.80 

2N3731 

3.17 

2N3819 

1.77 

2N3826 

1.68 

2N4121 

1.04 

2N4250 

1.17 

2N4354 

1.28 

2N4355 

1.65 

2N4356 

1.65 

2N4360 

1.58 

2SB186 

1.50 

2SB407 

3.30 

2SB474 

3.30 


3N140 

2.55 

3N141 

2.34 

20A2 

.78 

20A4 

.92 

20A6 

1.04 

20A8 

1.22 

AA119 

.36 

AB1101 

1.20 

AB1102 

.87 

AC107 

2.28 

AC 125 

.96 

AC126 

.96 

AC 187/188 

2.36 

AC 128 

1.05 

AC 132 

1.01 

AC 172 

1.20 

AC187188 

2.36 

AD149 

2.45 

AD161 162 

4.32 

AN1102 

.68 

AN1103 

.60 

AN 1104 

.60 

AN 1105 

.60 

AN2001 

.45 

AN7102 

.90 

AN7105 

.68 

AS 147 

.80 

AS148 

.76 

AS208 

1.46 

AS301 

.81 

AS306 

.84 

AS307 

.84 

AS308 

.84 

AS310 

.99 

AS311 

.96 

AS312 

.93 

AS313 

.92 

ASY73 

2.12 

ASY76 

2.10 

ASY77 

1.68 

AS216 

3.03 

AS217 

2.59 

AS218 

2.91 

AS220 

.98 

AS221 

2.16 

AT316 

.68 

AT318 

.68 

AT319 

.69 

AT321 

.69 

AT322 

.63 

AT323 

.68 

AT324 

.68 

AT325 

.83 

AT331 

.92 

AT337 

.69 

AT338 

.70 

AT341 

.70 

AT350 

1.14 

ATI 138 

2.66 

AX1101 

1.53 

AX1103 

1.70 

AX1104 

1.86 

AX1108 

1.86 

AX1127 

1.50 

AX1130 

1.50 

AX1131 

1.77 

AX1132 

1.50 

AX1142 

1.20 

AX1143 

1.58 

AX1144 

1.44 

AX1166 

1.37 

AX6168 

1.98 

AY1101 

.68 

AY1102 

1.04 

AY 1103 

1.35 

AY1104 

1.35 

AY1108 

1.65 

AY1110 

1.50 

AY1112 

.69 

AY1113 

.69 

AY1115 

.60 

AY1116 

.68 

AY1117 

.68 

AY1119 

.60 

AY1120 

.98 

AY1121 

.98 

AY6108 

1.65 


AY6109 

1.65 

AY8108(8103) 

3.75 

AY8109(8104) 

3.00 

AY8110 

6.22 

AY8111 

6.75 

AY8112 

6.75 

AY8135 

5.40 

BA100 

.44 

BA102 

1.46 

BA114 

.39 

BC107 

.83 

BC108 

.76 

BC109 

.91 

BC147 

.76 

BC148 

.68 

BC149 

.79 

BC157 

.89 

BC158 

.76 

BC159 

.89 

BC177 

.91 

BC178 

.84 

BC179 

.92 

BC186 

.79 

BC207 

.72 

BC208 

.63 

BC209 

.75 

BCY10 

2.59 

BCY11 

3.24 

BCY12 

3.14 

BCY39 

5.19 

BCY71 

2.05 

BCZ210 

1.95 

BCZ211 

2.37 

BCZ212 

2.16 

BDY20 

2.63 

BDY38* 

2.62 

BF115 

.87 

BF145 

.64 

BF173 

1.14 

BF177 

1.63 

BF178 

1.80 

BF179 

2.04 

BF184 

.72 

BF185 

.72 

BF194 

.67 

BF200 

1.32 

BFY51 

5.19 

BSX19 

2.16 

BSX20 

2.39 

BT100A/500R 

3.00 

BT101/500 

5.40 

BTY79/100R 

2.70 

BTY79 300R 

3.45 

BTY79/500R 

5.19 

BY127/800 

.78 

BYX21L/200R 

1.35 

BYX38 / 3004-R 

1.32 

BYX38 600-4-R 

1.62 

BYX38/9004-R 

2.08 

BYX38'12004-R 

3.03 

BYX39 600-4-R 

3.14 

BYX39 / 800-4-R 

3.88 

BYX39M0004-R 

4.53 

B2X70Scvies 

1.95 

B2Y88C303toCl 1 

.83 

B2Y88C12toC30 

.98 

BZY95 Scvies 

2.16 

BZY96 Scvies 

2.16 

BZZ15to29 

2.37 

C20D* 

6.60 

C106 / Y1 

2.10 

C122D 

3.78 

D13TI 

1.95 

DTG110B 

6.96 

DTG1010 

15.16 

EM402 

.45 

EM404 

.63 

EM408 

.80 

EM410 

1.40 

FPT100 

1 80 

H35 

8.07 

MBI 

2.03 

MB3 

2.65 

MB6 

3.40 

MB8 

4.30 

MJE2955 

4.55 

MJE3055 

3.06 

OA5 

0.65 


OAIO 


0.87 

OA47 


0.65 

OA90 


0.32 

OA91 


0.33 

OA95 


0.39 

OA202 


0.75 

OC20 


6.38 

OC22 


3.03 

OC23 


3.80 

OC24 


3.45 

OC44N 


1.11 

OC45N 


1.11 

OC74N 


0.96 

20C74N 


1.92 

0040 


1.95 

0041 


2.60 

OC201 


3.80 

OC202 


3.70 

OCP70 


2.60 

OCP71 


4.32 

ORP12 


0.95 

ORP60 


1.75 

PA40 


4.83 

PB40 


7.26 

SC45D 


11.10 

SC50D 


13.00 

SE1001 


1.13 

SE1002 


1.20 

SE1010 


1.80 

SE2001 


0.98 

SE2002 


1.20 

SE3001 


1.12 

SE4001 


1.05 

SE4002 


1.13 

SE4010 


1.20 

SE5001 


2.10 

SE5002 


2.10 

SE5003 


2.48 

SE5020 


4.05 

SE5023 


3.15 

SE5025 


1.35 

ST2 


1.50 

T1/40/A2 


3.30 

T13027 


2.61 

TIC44 


1.68 

TIC45 


1.88 

TIC46 


2.05 

TIC47 


2.30 

TIP31A 


2.10 

T1P32A 


2.70 

T1P33A 


2.98 

TIS34 


2.46 

TIS43 


2.36 

ZD Series 


1.98 

40360 


2.48 

40361 


2.70 

40407 


2.52 

40408 


2.98 

40409 


3.15 

40410 


3.30 

40411 


9.70 

40669 


3.50 

FETS 



2N4889 


2.70 

2N5245 


2.62 

2N5458 


1.77 

2N5459 


1.77 

2N5485 


1.77 

MPF102 


1.75 

I.C.’S. 



FUL709 


2.25 

FUL723 


4.50 

FUL739 


5.20 

FUL900 


1.20 

FUL914 


1.20 

FUE923 


2.25 

LM370 


6.75 

LM372 


5.62 

MC1303 


5.20 

PA246 


13.60 

TAA300 


4.32 

TAA840 


5.30 

SPECIALS 


AY1001 pkts 

10 

4.25 

SE1001 pkts 

10 

7.50 

2N3693 pkts 

10 

5.70 

EM404 


0.22 

TT4010 


0.40 

2N3055 


1.58 
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Zone meeting early in November. 

It is reported that David Voight, VK3ABC, 
will be operating regularly as aeronautical 
mobile shortly on 27.125MHz and 146MHz 
I'M. 


VHF GROUP NEWS 

At the Annual General Meeting of the 
Victorian Division VHF Group held on March 
17, 1971, the following office bearers were 
elected for 1971-1972. 


Chairman 
Vice Chairman 
Secretary 
Treasurer 
Publicity Officer 


Beacon Officer 


Gil Sones VK3AUI 
Ian Cowan VK3ZDW 
Keith Malcolm VK3ZYK 
Ron Cook VK3AFW 
Bob Halligan VK3AOT 
Telephone Home 277 8295 
Business 62 9426 
Peter Collins VK3ZYO 
The group now have their own newsletter 
called ’‘Victorian VHFer". The first issue came 
out in August and contains a wealth of 
information for the VK3 VHF operator. 


CLUB NEWS 
Directory 

It is hoped to publish a club directory in the 
December issue. Club secretaries are requested 
to forward all relevant club information so as 
to reach the author of these notes not later 
than October 18. 


St George Amateur Radio Society 

The fourth meeting of the recently formed St 
George Amateur Radio Society was held on 
August 11, 1971 at the School of Arts, Short 
St, Carlton. There was an attendance of 32. 

Membership of the society is not restricted 
to amateurs or short-wave listeners living in the 
St George district. An invitation is extended to 
anyone interested in any facet of electronics 
who can attend meetings on the second 
Wednesday of each month. 

Several mefhbers will be “donating" the use 
of their stations to various Boy Scout groups to 
enable them to participate in the Jamboree-On- 
The-Air during October. 

A prize was offered to the financial member 
who gained the highest score in either of three 
catagories, ie VHF operators, HF operators, 
and SWLs working either phone, CW, or 
mixed, in the Remembrance Day Contest. 

A club net operates every Tuesday night. 
Phone operators use 14.1 MHz and commence 
operating at 8.30 pm. CW operators use 
14.095MHz and commence at 9.30 pm. An 
invitation is extended to join the net and meet 
some society members. 


Geelong Amateur Radio TV Club 
Officers of the Geelong Amateur Radio-TV 
Club for 1971 1972 are: 


President 
Vice-President 
Secretary 
Treasurer 
PR Officer 
Technical Officer 
Property Officer 


Alan Bradley 
Mike Trickett 
Bob Wookey 
Murray Farrell 
Colin Lowne 
Terry Leith 
Daryl St John 


VK3LW 

VK3ASQ 

VK3IC 

VK3YEU 

VK3ZZS 

VK3ZXY 

VK3AQR 


The clubrooms are located in Storrer 
Street, East Geelong. Correspondence should 
be addressed to Geelong Amateur Radio-TV 
Club, PO Box 520, Geelong, Vic 3220. 

The club callsign is VK3ATL/T. 

At the June meeting a report on novice 
licences was discussed. This debate was 
attended by many club members, both junior 
and full members, and several visitors 
interested in the subject. 

The general opinion of the majority was in 
favour of “time limited novice licences". The 


main argument for the novice licence is one of 
populating the amateur bands, by encouraging 
people with definite interest in amateur radio, 
but who may be otherwise deterred by the 
present standard of the theory examination. 

Basic Plan: In general it was thought that 
two novice licences were desirable — to allow 


CW operation on certain HF bands and AM 
operation on certain VHF bands. 

HF novice licence: 

Examination: CW: HF theorv and standard 
standard regulations. VHF theory and 
standard regulations. It was thought that such 
a system would work in well with the 
established “FULL" and “LIMITED” system. 

A person interested in obtaining the 
“FULL" callsign would most probably choose 
to sit for the HF novice licence. In doing so he 
would pass a slow Morse code test and then 
increase his speed to full call standard with 
practice from his novice licence QSOs. 

Each of the following issues were discussed 
at length and the following decisions made: 

Theory Exam: Limited to appropriate topics 
only. Adequate standard. 

Regulation Exam: Suggest a standard exam 
for all licence classes, in more understandable 
language. 

Morse Code Exam: 5WPM, HF licence 
only. 

Transmitter: Power 10 watt limit, crystal 
control. Modulation AM for VHF. CW for HF. 

Age Limit: 13 years. 

Period: Two years, not renewable. 

Right to operate mobile and portable. 

Callsigns: Prefix “N". 

Reference: Required from another amateur 
or technician prepared to assist. 

Operating bands: Four HF segments. Two 
VHF segments. 

Eastern and Mountain District Radio Club 

The Lillydale Shire secretary has advised the 
club of the council's approval for the use of its 
crest on the club's QSL cards and award 
certificate. These are to be issued to mark the 
Lillydale Centenary. 


At the July meeting, Youth Radio Scheme 
certificates were presented to successful 
candidates. The presentations were made by 
His Worship the Mayor of Croydon, Cr F. 
Kennedy. Several of the boys were students 
from St Johns, Lillydale. 

The club meets on the last Friday of each 
month at the Mooroolbark Technical School, 
Reay Road, off Hull Road, Mooroolbark. 

Full details of membership and other 
information may be obtained from: The 
Secretary, E & MDRC, PO Box 87, Mitcham, 
Victoria 3132. 

Sunshine Coast Amateur Radio Club 

On November 6 and 7, 1971, the Sunshine 
Coast International Rodeo will be held at 
Nambour, Queensland. Participating in the 
festivities will be the Sunshine Coast Amateur 
Radio Club, operating the club station, 
VK4SZ from the grounds. 

Operating frequencies will be 14.175MHz 
and 14.275MHz from 1800GMT to 
0700GMT each day. A special QSL card is 
being printed and the station will QSL 100 per 
cent. 

It is hoped that the Rodeo will become an 
annual event and, to further the international 
aspect, the club will be endeavouring to make 
many overseas contacts. 

Details of the Club’s activities may be 
obtained from the Secretary, 3 Bambaroo 
Avenue, Nambour, Queensland 4560. 

WIA YOUTH RADIO SCHEME 

Mid-year reports show that a very high level 
of activity has been achieved. Participation in 
all States has increased. 

In New South Wales there are 35 active 
clubs. Three new clubs have been formed in 
Victoria, namely: Blackburn Boy Scouts; 


CRYSTALS FAST DELIVERIES 

OF ALL YOUR REQUIREMENTS 

D Type 1 to 110 MHz, J Type 5 to 110 MHz, 

K Type 5 to 110 MHz From $5.00 

Write For Free Comprehensive Price List. 

FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

have been preferred by leading manufacturers throughout the country for 

ACCURACY-STABILITY-ACTIVITY-OUTPUT 

Contult ut for Crystals for any Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS. 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE. 


Our modern Factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PUZO tltcm CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND: Messrs CARREL AND 
CARREL, BOX 2102, AUCKLAND. 


W. J. MONCRIEF PTY. LTD., 

24 Wittenoom St, East Perth 6000 
Phone 23 1194; 25 6140. 

P.O. Box 6057, Hay St, East. 
FRED HOE & SONS P.L., 

246 Evans Road, Salisbury North, 
Brisbane, Queensland. 

Phone 47 4311. 


FARR ELECTRONICS, 
Waterman Buildings, 

408 King William Street, 
Adelaide. Phone 8 4977. 
PARIS RADIO ELECTRONICS 
7a Burton Street, 
Darlinghurs't, N.S.W. 
Phone 31 3273. 


BRIGHT STAR CRYSTALS PTY. LTD. 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 
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HAM 


RADIO 

SUPPLIERS 

Mail Order Specialists 


323 Elizabeth St. (2 doors from Little Lonsdale St.) 
Melbourne Vie. 3000. 'Phones: 67 7329, 67 4286. 

SCIENCE FAIR 2 TRANSISTOR RADIO KIT 

CATALOGUE NO. 28-214 = Tunes AM Broadcasts. 

= Solar Cell Battery Operation. = Easy 2-hour Construction. 

PRICE $7.95 

10 in 1 ELECTRONIC PROJECT* KIT 

Build 10 working projects. All Solid State circuitry. Safe low voltages. No 
soldering required. Easy to follow. 18-page manual. 

Transistor Radio—Low frequency oscillator—transistor amplifier—code practice 
oscillators for two—home broadcasting station—Geranium radio with transistor 
—radio-TV signal generator—Radio-TV signal tracer—code practice oscillator— 
geranium radio. 

PRICE $9.95 

A & R OUTPUT TRANSFORMER ED MIO 

Primary Impedance 8000 ohms CT 

Ultra-linear screen taps 4 3 per cent turns 

Ult Secondary Impedances 2. 8 and 15 ohms 

Power Rating 10 watts 

Frequency response Plus/Minus 2 db2 50c/s—30 kc/s 

Overall size 4 1/8” x 2 1/16” x 2 3/8” 

Mounting centres 2}” 

FEW ONLY. PRICE $8.00 Postage 1.00. 

VACUUM TUBE VOLT METER MODEL K1420 NEW 

(Suitable for FM Radio Stereo T/V) and communication apparatus Meter 195 
V/A DC (6”) Mirror Scale DC Probe Test Lead Red and Black and Book. High 
input impedance, 11 Megohms DCV. Price $69.50. Postage 80c. 

SPECIAL NEW 

1 WATT WALKIE TALKIE 

TRANSCEIVER 

13 TRANSISTORS, 3-CHANNEL, AND CALL SYSTEM 

Range: up to 10 miles (depending on terrain, etc.). Frequency 27.240 MHz (PMG 
approved). Freq. stability; plus or minus 0.005%. Transmitter: Crystal controlled, 
1 watt. Receiver: Superheterodyne, crystal controlled. Antenna: 13-section tele¬ 
scopic. Power source: Eight UM3 1.5 v pen batts. Size: 8J x 31 x If inches. 
Weight: 25 ozs. Other features: Leather carrying case, battery level meter, squelch 
control, earphones jack, AC adaptor jack, etc. 

PRICE $75 A PAIR 

BE EARLY, limited stock available. 

D/C Meter. Antenna 5/section Collapsible. Price $16.50. Postage 30c. 

JACKSON V/CONDS. NEW 150 PF with i" shaft $2.80. Postage 20c. 

CRYSTAL RADIO KIT NEW 

Model 28-207. Tunes Am.B/casts complete with all ass. Price $3.95. Postage 30c. 
NEW C/X CABLE *” DIAM. 50 ohms. 95 yd. 

NEW C/X CABLE 3/16” DIAM. 50 ohms. 45 yd. 

ROLLS 100 FEET. 300 ohms, open line cable, $5.30. Postage 20c. 

SINGLE CORE AND SHIELDED MIKE CABLE. NEW 20c yd. 

TWO CORE AND SHIELDED CABLE. NEW 30c yd. 

FIVE CORE AND SHIELDED CABLE. NEW 38c yd. 

T/V RIBBON T YD. 300 OHM. 

METERS 

MR2P METERS: Square, face sire 1 3 4 ln. 

M/Hole I’aln. res. 99 ohms. 0-1. 0-25. 

0-250 and 0-500 mA, . . . net $5.00 
MR2P METERS; 0-5 0-15, 0-30. 30-30 

Amps. (Res. SOM/V). Price net S6.50 
MR2P METERS: 0-15 volt DC. 0-30 volt 

DC. Price.$5.50 

MR2P METERS: 0-50. 0-100. 100-100. 

0-500 V/A. (Res. 900 ohms.) Price $6.75 
M065 METERS: New. Face size 3Valn. 

M/H 2 J 4 ln. Res. 120 ohms. 0-1. 0-5. 

0-10. 0-20, 0-50, 0-100 0-500 mA. 

Price..net $5.25 

M065 METERS RES.: 0-1S, 0-30. 0-300 
volt DC. Postage 20c. Price net S5.40 
SWR 109 METER: Replacement. Postage 

20c. Price.$9.50 

P2S ••S” METER: Price . . . . net $6.50 

P2S METERS: New. Face size 2i 5 ln. M/H 
2 1 4 1n Res. 60 ohms. 0-1, 0-5. 0-100. 

0-50o mA. Postage 20c. Price net $6.00 
MR3P METERS: New. Face size 3’aln. 

M/H 2 3 41 n. Res. 120 ohms. 0-1. 0-10. 

0-50. 0-100, 0-500 mA. Post 20c. 

Price.net $6.75 

MR3P METERS: 0-50, 50-50. 0-100. 0-500 
V/A. Postage 20c. Price . net $9.20 
MASTER METERS: New. Model S21 Size 
2i 4 ln M/H 2in. C/R 50-50 V/A. Plain 
face. Postage 20c. Price . . . net S4.00 

MASTER METERS: New. Model S212 24F/ 

498. Face size 3’ 8 ln. M/H 2\ln. C/R 
1-1 mA. Plain face. Postage 20c. 

Price.net $3.70 

MASTER METERS: New. Model 212 24F / 

502. 0-10 volt AC. Face size S’gln. M/H 
2 3 4 ln. Postage 20c. Price . . net $4.SO 


. . each 

15c 


25c 


15c 

. . each 

40c 


60c 


50c 


SOc 


22c 


58c 


95c 

. . each $1.00 


BARGAIN ITEMS 

Mini push-button Switches, new, each 45c 

Beling-Lee Sockets .each 40c 

Beling-Lee Plugs.each 45c 

Beling-Lee Line Joiners . . each 48c 

Spring-loaded Terminal Posts, yellow, green. 

red or black.each 

3.5mm Plugs.each 

2.5mm Plugs. each 

6.6mm Plugs.each 

Stereo Plugs. 

Stereo Sockets . . . _ 

R.C.A. Plugs.each 

4-pln Speaker Plugs . . 

3-pln Dim. Plugs . . . . 

S0239 Sockets . . 

PL259 Plugs.. 

Ladel Crystal Mike.each $1.20 

TV Plug/Socket.each 45c 

Jabel Crystal Sets Coll, new . . each 95c 

Jabel Aligning Tool Kits, set of two 85c 
Jabel Aligning Tool Kits, set of 4 $1.30 

Adel Nibbling Tools.e«ach $7.50 

Car Radio Speaker Control and volume 

front and rear vl > .each $3.00 

Neon Screwdriver, i40 volt . . each 55c 

10 pairs S/A Clips.$1.60 

Ditto with 6-Inch lead (Ideal lumper 

leads).$1.60 

3.5-3.5 3ft leads.$1.20 

Jabel Rotary Switches.$1.20 

1-pole. 12 positions. 2-4, 2-5. 2-6. 3-3. 
4-2. 

S81 Eddystone Variable Condensers 50 Pf 
(no shaft) .$1.50 

NEW 


MORSE OSCILLATOR PRACTICE SETS, 

Complete in plastic box with speaker and accessories (key not included) — A 
must for the beginner—Price $9.50. Postage 40c. 


Footscray Technical School and Christian 
Brothers College in Warnambool. At the 
Croydon High School the senior level 
certificate is to be used as a Leaving Certificate 
subject. 

Queensland now has 14 clubs with a high 
percentage of honour passes gained by 
students in the various grades. 

In Tasmania VK7MK, club station of Kings 
Meadow High School, has received 
confirmation from 22 of the 34 countries 
worked during the past 12 months. The station 
operates Tuesday to Friday 12.30-13.00EST 
and Wednesday 15.30-16.00EST. Operation is 
mainly on 40 metres. 146MHz channel B FM 
is used for local contacts. 

Westlakes Radio Cliib 

The 1971 Westlakes Radio Club Field Day, 
held on Sunday, August 22nd, attracted over 
170 members and visitors. 

Despite the very bad weather of the early 
morning, members began arriving shortly after 
8 am. The varied program kept them busy 
throughout the day participating in transmitter 
hunts on 160, 40 and two metres. As well, 
there were various quizzes and contests plus 
continuous showing of documentary films. 

The main activity was left until the end of 
the day when Dr Bill Kirchner, VK2ZK, the 
chairman of the Newcastle Division of the 
Institution of Radio and Electronics Engineers, 
presented the IREE Pennant for Efficiency 
awarded to the Westlakes Radio Club for 
examinations prowess during 1970. 

In his presentation speech. Dr Kirchner 
urged young people to seek the pleasure of 
achievement by taking full advantage of the 
facilities offered by the radio club. He also 
pointed out that the club was not restricted to 
boys, and that girls and young women should 
be interested in gaining skill in electronics by 
becoming members of the club. 

Dr Kirchner praised the progress of the 
Westlakes Club and pointed out that, since this 
was the third pennant awarded by the IREE to 
the club, real progress had been made in 
furthering the causes of amateur radio, the 
Wireless Institute of Australia and the skills of 
craftmanship in electronics. 

The pennant was accepted on behalf of the 
club by its director, Keith Howard, VK2AKX. 

A special award, the Trevor Harris 
Memorial Prize, was presented by its donor, 
Mr Peter Harris of Bolton Point. 

Mr Harris has inaugurated the annual 
award in recognition of the work being done 
for young people by the club and in memory of 
his son Trevor Harris, a member of the club 
who was killed in a traffic accident last year. 

The 1971 Trevor Harris Memorial Prize, 
awarded to the most outstanding student of the 
year, was presented to David Crofts of 
Newcastle. 

Representatives of the Youth Radio Scheme 
and officers of other radio clubs were also 
present at the prize giving, which was held in 
the main hall of the Teralba Community 
Centre before an audience of over 150 people. 

Mr Jack Flynn, the NSW secretary of the 
Youth Radio Club scheme, the body which 
administers the WIA youth clubs in Australia, 
presented YRCS certificates to 16 members of 
the Westlakes Club who had gained them in 
the past three months. 

In a brief address the Federal co-ordinator 
of the YRCS, Mr David Jeanes, pointed out 
that the scheme is doing an increasing amount 
of recruiting work, especially in high schools 
throughout the State. He also praised the work 
of the many high school teachers who run 
clubs in the 35 schools in NSW. Special praise 
was directed towards the Yawarra Training 
School for boys at Kurri. This school club 
gained the other IREE pennant awarded for 
efficiency during 1970. 

Congratulations to the Westlakes Radio 
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IONOSPHERIC PREDICTIONS FOR OCTOBER 

Reproduced below are radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Commonwealth Bureau of Meteorology. The graphs are based on 
the limits set by the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Fre¬ 
quency). They have been prepared for the four most popular amateur bands over a number of 
interstate and international circuits. Black bands indicate periods when circuit is open. 
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Club were also expressed by Mr Kevin Watson, 
VK2BLW, president of the Maitland Radio 
Club. 

Among the visitors to the Field Day were a 
group of 12 boys and girls from the Merriwa 
Central Radio Club and their director. Miss 
Susan Brown, VK2BSB. 

There were also a large number of 
representatives from the Maitland Radio 
Club, a group from the Taree OK Youth 
Radio Club with their leader Mr Geoff 
Hunziker, VK2BGF, representatives from the 
WIA Centre Radio Club, and from the 
Wynnum High School Radio Club Brisbane. 

A continual program of events throughout 
the day kept the foxhunters busy. 

On 160 metres the prizewinners were David 
Griffiths, Jeff Smith, Tony Cuffe and John 
John McMillan with a special prize for Auther 
Day who took the trouble to build the 
transmitter for the foxhunts. 

The VHF scramble was won by Bill Munn, 
VK2BMX. No entries were received in the HF 
section. 

The most successful competitor in the two 
metre foxhunts was Tony Mullen, VK2ZCT, 
who won both the single and multiple 
transmitter events. 

The foxes, headed by Brian Cooper and Ken 
Cunningham, VK2BSL were too good for the 
hounds on 40 metres and were awarded the 
prize. 

A 146MHz talk-in contest resulted in a win 
for Ian Miller, VK2BJT, of Kotara. He also 
won the open technical quiz. The YRCS 
written quiz was a tie between David Crofts 
and Eric Kiem, both Westlakes Radio Club 
members. 

A contest concerning a very large tuned 
circuit was won by Bill Munn, VK2BMX, 
while three other club members Eric Kiem, 
Greg Shoemark and Christopher Goggin 
successfully unscrambled a network of 
resistors to take off the triple prize for colour 
code recognition. 

Tom Donaldson, from Brisbane, won the 
prize for the longest distance travelled. The 
radio amateur who travelled the furthest 
distance was Tas McLoughlin, VK2GV, of 
Ellerston, 53 miles from Scone. 

Two ladies, Mrs Cooper and Mrs Boyce 
were awarded prizes for prowess in answering 
quiz questions. 

Every YRCS member attending was given a 
bag of components. All prizes were presented 
by Gordon Sutherland, VK2ZSG, the Hunter 
Branch WIA president. 

Without the generous co-operation of the 
many Australian manufacturers and dis¬ 
tributors who supported the activities with an 
extensive list of prizes, the club would not have 
been able to make the long list of awards for 
the Field Day. Appreciation was expressed by 
the club secretary, Eric Brockbank. 

He also praised the work of the many ticket 
sellers who made the contests such a success. 

The First prize in the guessing competition, a 
nine day holiday for two on the Gold Coast 
was won by Mr J. Schroeder of Dora Creek. 
Second prize, an all expenses weekend for two 
in Sydney staying at the Canberra-Oriental 
Hotel, Kings Cross, was won by N. A. Bird, of 
Shortland. Consolation prizes were won by F. 
King of Edgeworth and R. Holt of Wallsend. 

Mr R. McCook of Kotara won the 
fluorescent lantern donated by Union Carbide. 

The next Field Day in the Newcastle area is 
the Hunter Branch Field Day at Marmong 
Point on Sunday October 17, 1971. 

Maitland Radio Club 

The Maitland Radio Club will shortly install 
modern visual aid training equipment for the 
benefit of members attending classes. The 
equipment, to be set up in the club’s theatrette, 
will be a high power remote control slide 
projector. Five of the nine classes conducted 


weekly are held in the theatrette and the in¬ 
structors will be able to operate the equipment 
from any part of the auditorium. 

A record number of 11 members of the club 
sat for the PMG AOCP examination in 
August. The first members to use the visual aid 
training will be the new AOCP class scheduled 
to commence on Friday night September 24. 
The new class will provide advanced radio 
theory for candidates at the February 1972, 
PMG AOCP examination. 

A film eveining will be held at the club on 
Saturday, October 23 for members, their 
families and friends. 

A disposals sale was held recently to dispose 
of surplus club equipment so that space in the 
store room could be converted to house new 
transmitting equipment donated to the club. 
The proceeds from the sale were used to help 
finance the purchase of the visual aid training 
equipment. 

The status of the club in the Maitland area 
is held on a high level. This is evidenced by the 
excellent publicity afforded to it by the local 
newspaper the "Maitland Mercury" which 
highlights the activities associated with the club 
in bold headlines and several inches of 
editorial space each week. ® 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not undertake one 
of the Courses conducted by the Wire¬ 
less Institute of Australia? Established in 
1910 to further the interests of Amateur 
Radio, the Institute is well qualified to 
assist you to your goal. 

Correspondence Courses are available at 
any time. Personal classes commence in 
February each year. 

For further information write to: 

THE COURSE SUPERVISOR. W.U. 

14 ATCHISON STREET, 
CROWS NEST, N.S.W. 2065 
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136 VICTORIA ROAD MARRICKVILLE - 51-3845 


KAISE 


MODEL SK-100 


VOLT-OHM-MILLIAMMETER 

HIGH SENSITIVITY 

100,000 Ohms per Voll DC 
10,000 Ohms per Volt AC 
SPECIFICATIONS: 

• DC Volts: 0.6, 3, 12, 60, 300, 600. 1200V. 

• AC Volts: 6, 30. 120, 300. 1200V. 

• DC Current: 12uA, 300uA, 6mA, 60mA, 
600mA, 12A. 

• AC Current: 12A. 

• Resistance: 20K ohms, 200K ohms, 2M 
ohms, 20M ohms. 

• Decibels: Minus 20 to plus 17, 31, 43, 51, 
63. 

• Accuracy: DC plus minus 3%, AC plus 
minus 4% (of full scale). 

• Overload Protected by Dual Silicondiodcs. 

• Double-jewelled plus minus 2% Meter. 

6 Plus minus 1% Temperature-stabilised Film Resistors. 

• Polarity Changeover Switch. 

• Scale with Mirror. 

Price $34.75. Post 75c. Interstate $1.00. 



MODEL SK-70 

30K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 

D.C. Volts. 0.5, 2.5. 10, 50. 250, 
500. 1000. 

A.C. Volts: 10, 50, 250, 500. 1000. 
D.C. Current: 50uA. 5mA, 50mA, 
500mA. 

Resistance: 7K. 70K, 700K, 

7 meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PRf TECTION. 

$18.50. 

Post 50c. Interstate 75. 


MODEL SK-55 

30K OHMS PER VOLT D.C. 
I4K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12, 60, 300, 
1200. 

A.C. Volts: 12. 60. 300, 1200. 

D.C. Current: 60uA, 12mA, 

300mA. 

Resistance: I OK Ohms, 1 M Ohm, 
10 M Ohms. 

Decibels: Minus 10 cps Plus 

23db. . . $19.50 


G.D.O. UNITS 

Post: N.S.W. 50c. Estate 75c. 
T.E. 15 Transistorised, 7 Band. 
360 Kc to 279 Megs. 

$43.50 



VALVE TESTER 

Test all valves, diodes, rectifiers, 
checking filaments, shorts. Merit 
on direct reading. Good-bad 
meter. Complete with tube chart. 

$31.75 

Pack, and Post. $1.25. 


SOLDERING IRON 

240V. AC. 50 Watts. Lightweight 
2Vioz. HcatinR time 1-8 mins. 

$7.25. 


MINI TESTER 

Life model CI09I. 1000 OHMS 
per volt Ranges. 

A.C. volts 10-50-250-1000 
D.C. volts 10-50-250-1000 
D.C. current 0-1-100MA 
Resistance 0-250K 
Pocket size 

$6.95 


P.T. 34 1000 OPV 

D.C. Volts. 0. 10. 50, 250, 500, 

1 , 000 . 

A.C. Volts. 0. 10. 50, 250, 500, 

1 , 000 . 

M.A. 1-100-500 RESISTANCE. 

$6.50 
Post 50c 


PANEL METERS 



Clear Plastic Flush Mounting 
134ins, 2ins, 3Lns, 4ins. 

Full range available. 

From 50uA—10A DC, 15 VDC, 
500 VDC, 300 VAC, VU and 5. 
Also 

Edge Mtra, 

VU—Stereo Balance. 

Send for price list. S.A.E. 


MATCHING 2i" 
ROUND CAR 
GAUGES 

Mounting hole dia. 2” 
Chrome dress plate 
Illuminated 

-30/0/+30 amps D.C. .. $4.75 

0-18V.D.C.$4.75 

Matching electronic tachometer. 

12V. 6000 RPM.$13.50 

$13.50 


PANEL LAMPS 

6.3V. .3A. Pkt. of 10, 75c 


VERNIER DIALS 
8:1 Ratio 


3in.$2.95 

4in.$7.25 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 
240V-AC 



MINIATURE P.A. AMPLIFIER 
15 WATTS OUTPUT 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing 
P.P. EL-84 output. Price $49.50 
30 Watt. As above, EL-34 

P.P.$57.50 

40 watt $89.50 
60 watt $115.50 


P.A. SPEAKERS 

8 WATT. 

8in Units in Waterproof 
Projection Horns. 

15 OHM Voice Colls. 

Price $16,15. 

Line Output Transformers to suit. 

$1.75 extra. 


SPEAKER COLUMN 

VINYL COVERED — BLACK 
33in x 10 in x lOin. Complete 
with 4 heavy duty 6In Speakers. 
25 watts— 4, 8 or 16 ohms. 

$32.50 


MICROPHONE 

STANDS 

Floor Model. 6ft adjustable with 
heavyweight cast-iron base. 

$11.75 

TABLE MODEL. $3.50 

FlexiHV Goose Necks 

9in $2.75 18in $4.35 

12in $3.50 24in . , $5.00 

MICRO SWITCHES 

S.P.D.T. 240VAC 3 nmps 
Button, lever, plunger, lever/roller 
actuated types available. 

95c each 


SELSYN MOTORS 


Differential type. 

50V. AC 50 cps. $5.75. 


LIFE MODEL 1092 

5.0000HMS nor volt 
Ranges 

D.C. volts. 3-15-150-300-1200. 
A.C. volts. 6-30-300-600 
D.C. current. 0—300UA. 0— 

300MA. 

Resistance. 0-1 OK. 0—1MEG 
Dcciblcs—10 to +16 

$9.95 



BENDIX B.C. 221 


Frequency Meter. 125 KC—20 
MCS. Complete Calibration book 
—100 KC crystal. 240 V AC 
supply. 

BRAND NEW.$75. 

USED GOOD ORDER $49.50 


INSTRUMENT CASES 

Sloping Front. Hammcrtone Finish 
9” x 6'/i” x 7W $4.75 

7” x 6>/i M x 7 W .. .. $4.45 

6” x 6” x 6” .$4.20 


Rotating Distress 
Emergency Beam 


Red, Blue, Amber 
—Visibility V 2 mile. 

12V D.C. operation. Waterproof. 
Complete with heavy duty suction 
Cap. Size 3Miin dia. x 5V$in. 
$5.75. 

Pack and Post. 35c 


Metal Speaker Boxes 

6in and Sin sloping front. Suit 
wall or desk. $4.00. 

Pack and Post. 50c. 


NEW GRAMMO 
MOTORS 

240V, A.C. 

3 Sneeds, $2.75. 
Post: 40c. 


PORTABLE FIELD 
TELEPHONES 

Magneto powered—complete with 
handset and sturdy metal carry 
case. $9.50 each or $18.00 per pr. 


CRO TUBES 

DG4-1 Philips 1". $6.75 

5JPI Dumont 5” .. $8.75 

DP 16-22 Mullard 6" X 2” $7.75 

3API 3” .... $2.75 

ACR10/ WCR139A 3” .. $3.00 

3BPI. Shield and socket, 3” $12.00 


HIGH-FIDELITY 
TWIN CONE 
SPEAKERS 


Aust. made. 8 to 16 ohms 

6in.$9.95 

Sin. 510.75 

lOin.JJJ‘95 

12 in.$12.75 


Postage: 
Interstate 80c. 
N.S.W., 50c. 


122 


ELECTRONICS Australia, October, 1971 
























































GUITAR 

AMPLIFIERS 

14-watt, 4 Inputs. Base and Treble 
Boost. 2 Twin-cone Speakers. 
17-Watt 4-Channel, Base and 
Treble Boost. Two Twin-cone 
Speakers.$83.85 

35 WATT 

4-Channel, Bass and Treble Boost 
4 Twin-cone Sneakers, $119.00. 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. $10.50 extra on above 
models. 

14 watt, etc.$09.50 

17 watt. $13.85 

35 watt.1119.88 

50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 

E.A. July and August Issue 

Kitset. including Cabinet. 

$98.00 

Wired and Tested. 

$114.00 

TOP QUALITY AUST. 
MADE SPEAKERS 

12in Woofer 50 watts RMS $42.95 
12in Woofer 20 watts RMS $24.25 
12in Woofer 15 watts RMS $22.00 
12in Twin Cone 15 Watts 

RMS.$19.00 



15" PIONEER 

15in Pioneer Low Frequency 
Speaker. Imp. 8 ohms. 

Power, 30 Watts. R.M.S. Designed 
especially for use with Bass Guitar 
or Electric Organ. Also ideal 
for Stereo Woofer Speaker. 


$30.00 


ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIFIER 



240V AC powered, 8 watts RMS 
per channel inputs for magnetic 
ceramic, and crystal cartridge, also 
recorder and radio tuner. Hi-Fi 
frequency response speaker match¬ 
ing 4-16 ohms. Size lOWin x 6Win 
x 3 Vain. Attractive oiled teak 
cabinet. 

$54.00 

STANDARD MODEL 

Freq. response. 60-3000 Hz. 

Decay Time 1.5 seconds. 
Dimensions 4-34” x Mj” x 14V\ 

$5.75 

Full specs, and circuit 
_supplied with units,_ 

HI-FI STEREO 

HEAD PHONES 



DELUXE MODEL WITH 
INDIVIDUAL TONE CONTROL 

$12.95 

ADD .8 ohms 
Standard model. $6.50 
20—12000 cos 

_Pack and Post. 35c._ 

REVERBERATION 

UNITS 

Deluxe model. 

Freq. response. 60-5500 Hz. 
Decay time at 300 Hz 2 seconds. 
Dimensions 163V’ x 4H” x 114” 

$19.95 

STEREO RECORD 
PLAYER 

240V. AC—4 speeds—ceramic cart¬ 
ridge. Separate motor, 7” turn¬ 
table. pickup arm and rest. $7.90. 
Post 50c. 

Mounting platform available— 
$5.50. Post 40c. 

8 TRACK STEREO 
CARTRIDGE 
TAPE PLAYER 

240V. AC. 8 Watts RMS per 
channel. Solid State. Provision for 
radio tuner and stereo record 
player. $79.00. 


SPEAKER ENCLOSURES 




NEW MAGNAVOX 
8.30 SYSTEM 
Ref. Jan. 71 E.A. 

1.6 C.FT. 30 watt. 
8-16 OHMS. 
Complete ready for use. 

$60.00 ea. 

8-30 speaker 

only.$18.50 

3TC Tweeter 

only. $3.75 

Cabinet only .. $30.00 


HI FI SYSTEM with 
8WR MKV and 3uc 
tweeter 

16watts. 8-16 OHMS. 
22” x 14” x 8”. 
$43.75 ea. 

Hi power system with 
MSP 12 UAX and 
2MBC tweeter. 23«4” 
x 17” x 12V4”. 20 

watts .. .. $53.75 ea. 


FAMOUS MUULARD 
MAGNAVOX 
bookshelf enclosures 

6WR MKV and 3UC 
tweeter. 8-16 OHMS. 
15W’ x 8V4” x 8V»”. 
Complete ready for use. 
$26.75 each 
Cabinet only $13.95 


All cabinets are constructed of Pineboard and veneered 
with Oiled Teak Formica and are complete with cross 
over network — Tweeter — Innerbond packing. 


WIDE BAND OSGILLDSCOPES 


VERTICAL AXIS 

Dtflection sensitivity (at 1 kc) 
0.1 V p-p/cm. 

Frequency Characteristic*, 1.5 epa 
—1.5 MC. 

Input Impedance. 2 M ohms 25pF. 
Calibration Voltage IV p-p/cm. 

HORIZONTAL AXIS 

Deflection Sensitivity 0.9V p.p /era 
Frequency Characteristics 1.5 cps 
—800 KC. 

Input Impedance 2 M ohms 20 pF. 
Sweep Oscillator (5 Range) 10 cps 
—300 KC. 

Synchronisation Devices Internal 
(Positive and Negative, External). 
Power 240v AC 50/60 cps. 
Cathode Ray Tube 3KFIF. 

3-inch $119.75 



TV BOOSTER 

240 V.A.C, Especially designed for 
fringe area reception. Also up to 3 
TV sets can be operated off com¬ 
mon aerial for improved signal 
strength. 

$15.95 

Post Free 


STEREO RECORD 
CHANGER 

C109 — MASS — MA70 — MA7J 



Current models, 4 speeds, auto¬ 

matic or manual operation. 

Standard model.$28.50 

Ceramic cartridge, Sapphire Stylus 
Standard model with I2in turn- 

^ table $34.00 

Deluxe model with 12in turntable. 
Cueing device. Ceramic cartridge 

Diamond Stylus.$40.00 

Deluxe model as above with — 
adjustable counter balance, 2 
spindles, calibrated . stylus pressure 

control added.$46 50 

Deluxe model as above with 12in 
Diecast Heavyweight Turntable, 4- 

R ole Shielded motor. Suitable for 
lagnetic cartridge .. $56.50 

The latter two record-changers can 
be supplied with magnetic cartridge 
and diamond' stylus at $10 extra. 

CHANGER 

PLATFORMS 

Teak. Cut out to suit C109-MA65- 

MA70-MA75.$9.00 

Fully moulded tinted perspex 
cover. 1714” x 1314” x 4”. $9.00 

$9.00 

CASSETTE TAPE 
RECORDER 

Solid state. 2 track mono. Piano 
key push controls. Slow-fast speed 
adjuster. Rim drive. Supplied com¬ 
plete with microphone with remote 
switch, cassette tape, batteries, ear¬ 
phone, instruction book, circuit. 

$28.75 

Post 75c. 

TAPE CASSETTES 
TENSILISED MYLAR 

C60. 95c 

C90.$1.80 

HEAD CLEANER 

$1.70 

Post 10c. 


2-STATION 

INTERCOM 

Press to call—volume control. Com¬ 
plete with plugs and cable, 9V 
transistor battery. 

$9.95 

Post 50c. 


MODEL TE-65 
V.T.V.M. 

D.C. V 0-1.5-5-15-50 150-500- 
1.500 V. Rms. A.C.V. 0-1.5, 5.5- 
15-50-150-500-1.500 V. Rms. 0-1.4- 
4-14-400-1,400-1.400-4.000 V. P.P. 
Resistance: RX10, 100.1K, .10K, 
.100K, 1M, 10M, Decibel—lOOdB 
minus-plus 65db. 

240 V.A.C. 

$43.75 

TECH. P.V. 58, $40.50. 



AUDIO GENERATOR 

De Luxe Model—TE22D. 
Freq. range, Sine 20 cps—200 KC. 
SO, 20 cps—25KC. Output Voltage 
Sine 7V, SQ. TV P.-P. Output 
Impedance 1000 ohms Acc. 5 per 
cent. 4*rangc attenuation. 

1/1, 1/10, 1/100, 1/IK. Printed 
circuit. 240V A.C. 

$42.95 

SIGNAL GENERATOR 

De Luxe Model TE20D. 

Freq. Range 120 KC—500 Msc 
7 Band*. Accuracy 2 per cent. 
Output 8V. Provision for Xtal. 
Suitable for self-calibration Mar¬ 
ker generator. Printed circuit. 
240/V.A.C. 

i.75 


$35. 


T.E. 46 
RESISTANCE 
CAPACITANCE 

Bridge and Analyser. 
Capacity 20pf to 2000mfd 
Resistance 2 ohms to 200 megs. 
Also tests power factor, leakage, 
impedance, transformer ratio, in¬ 
sulation resistance to 200 megs, 
at 600V. 

Indications by eye and meter. 

$53.75 

SAV.R. METERS 

0-100MCS. 

IKW. POWER UTPUT. 

$14.75 

_Pack and post 75c._ 

MODEL SE-405 

0-150 MHZ 75 Ohms, 2 K.W. 

$27.50 

PILLOW PHONES 

3” dia. x V*'\ Cream plastic 
housing. 8 OHMS. 

$1.95 

Post 25c. 
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NEW RANGE OF RESISTORS, 
CONDENSERS & POTENTIOMETERS 

The resistors are mainly I.R.C. and Morganite and are in 
a wide range of values from 100 ohms to 3 meg. in *, 
1 and 2 watt and include wire wound. LIST PRICE $9.00 
per 100. OUR PRICE $2.00 per 100. Post and packing 35c 
extra. 

The condensers are in most popular brands and include 
Polyester, Paper, Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 65c. 



The pots, are all current types and include switch pots, 
and dual concentric, tandem, tab pots, etc. LIST PRICE 
$12.00 per dozen. OUR PRICE $2.50 per dozen. Post and 
package 60c extra. 

A TRANSISTOR PREAMP FOR 
MAGNETIC PICK-UP OR TAPE HEAD 

Using 3 transistors per channel as featured in Electronics 
Aust. Complete kit of parts including transistors. P.C. board 
and resistors and condensers. 

Circuit and full details supplied. 

Stereo Kit $8.50. 

Mono Kit $4.50. 

240V Power Supply $4.50. 

State if required for Pick-up or Tape Head. 

NEW TRANSISTOR 8 KIT SET 
SPECIAL PURCHASE ENABLES US TO OFFER THIS KIT SET AT 

• Complete kit of parts with circuit 
and full instructions. 

• Eight transistors. 

• Magnavox 5X3 speaker gives excel¬ 
lent fidelity. 

• High sensitivity, suitable for city or 
country use. 

I Heavy duty battery for economical 
operation. 

I Modern design, plastic cabinet with 
gold trim. 

Dial calibrated for all States. 



DIMENSIONS 
9” x 5” x 3” deep 


• Available in colours of off-white, red, black. 

Post N.S.W., SI.25; Interstate, $1.75. 

NEW IMPORTED STEREO TURNTABLE 
AND PICK-UP 



3 speed turntable with ceramic stereo 
pickup counter-balanced tubular arm, 
$7.90. Base in teak or walnut, $5.50 
extra. 

Post 50c. 

Turntable and motor separate . $4.50 
Pickup arm and cartridge .. . . $3.50 


NEW INTERCOM KIT AS FEATURED 
IN AUGUST E.A. 

Complete Kit parts including two cabinets 
and speakers as illustrated. 4 core cable can 
be supplied at 25c per yard. 



$22.50 


Post 50c. 


NEW SILICON ALL TRANSISTOR 
P.A. AMPLIFIER 50 WATT R.M.S. 



$85.00 


(FREIGHT EXTRA) 

THESE AMPLIFIERS ARE SUITABLE FOR INSTALLA¬ 
TION IN CLUBS, SCHOOLS, RESTAURANTS, FACTOR¬ 
IES, ETC. WHEREVER THE AMPLIFICATION OF 
SPEECH OR MUSIC IS REQUIRED. 

SPECIFICATIONS: 

Two 25 watt output channels giving a total of 50 watts R.M.S. 
Can be used as a 25 watt amp. by using one channel or 50 
watts by using both channels. 

INPUTS. Two microphone and aux. inputs with mixing facili¬ 
ties and master volume control, aux. input switching for radio, 
phono or tape. TONE CONTROLS. Separate bass and treble 
controls. FREQUENCY RESPONSE 20 cycles to 20,000. OUT¬ 
PUT IMPEDENCE. 8 to 15 ohms. The circuit incorporates 
regulated power supply with switching protection for output 
transistors. Circuit uses 23 silicon transistors plus 4 diodes. 
DIMENTIONS 12*” x 4*” x 10” deep. Weight 141bs. 


BROADCAST TUNER KIT 



$19.50 

POST. 50c 


Complete kit of parts including dial mechanism and zenner 
diode for this I.C. tuner as featured in Feb. E.A. 


DOOR ALARMS BURGLAR ALARMS 




240V A.C. operation 

$12.00 


240V A.C. operation 

$16.00 


Post & Packing $1,25 extra Post & Packing $1.50 extra 
Buzzer $1.25 extra Buzzer $1.25 extra 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STAN MO RE, N.S.W. PHONE 56-7398 
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LISTENING AROUND 

—T-ft ♦saw; g£g 

THE WORLD 


by Arthur Cushen, MBE 

----- J 


Interesting signals from the Americas 


From North and South America this month we have news of several new 
signals, a new country and a higher power for KGEI. 


After many months of reports that KGEI in San 
Francisco was planning to go to 250KW, we have at 
last received a transmission using this higher power. 
Our reception was on 11955KHz at excellent level 
with an English gospel program until closing at 
0500GMT. The station is using the same schedule as 
before, with programs to Latin America opening at 
2230GMT on 15280KHz. 

According to the Assistant Engineer of KGEI, Mr 
T. E. Tweddell, the transmitter is a prototype and 
caused some difficulties in its initial installation and 
testing. The station has been assigned several new 
frequencies by the FCC and when the transmitter is 
put into regular operation expansion of the schedule 
and frequencies used can be expected. The 
frequencies assigned are 17730, 15375, 11940, 9510 
and 6100KHz. The mailing address is Post Office 
Box 15, San Francisco. 

THE VOICE OF GALAPAGOS 

The reception of The Voice of Galapagos was first 
reported in New Zealand last winter, but because 
they were using 6255KHz they suffered interference 
from Radio Cuzco on 6250KHz. We have now 
heard the Galapagos station on 6250KHz from 
0400GMT to closing at 0415GMT. The station, 
callsign HCVG8, broadcasts from the island of San 
Cristobal. HCVG8 is a missionary station operated 
by the Mission Franciscana. 

NEW GUYANA STATION 

The reception of a Guyana station on 3290KHz 
have been observed in this area at 0912GMT with 
some interference from the Port Moresby station. 
Richard Wood states in “World Bulletin’’ that these 
broadcasts originate from a different broadcasting 
organisation to the Guyana Broadcasting Company 
Limited, which has operated from Georgetown for 
many years and is a British-based company. 

The Guyana Broadcasting Service, Georgetown, 
first commenced operation on 3290KHz. The station 
is awaiting further equipment and when this is 
received the schedule will be increased, At present 
they use a 10KW transmitter to a non-directional 
vertical incidence tower. When the new equipment is 
received, transmission will commence at 0845GMT 
and close at 0445GMT on 3290KHz. A midday 
transmission will be on 5950KHz. The address of the 
station is 68 Hadfield Street, Georgetown. A 
verification letter was signed by M. O. Denny, Chief 
Engineer. 

RECENT VERIFICATIONS 
ARGENTINA: A verification letter and pennant has 
been received from LV1 Radio Colon in Argentina 
by Tony King of Wellington, NZ. This station 
normally operates on medium-wave on 560KHz 
with 25KW, but at times its programs are also 
carried on short-wave, 5514KHz. This frequency 
has been hearc on an irregular basis around 
0845GMT with sports results and other information. 
The address of the station is Mendoza 169 Sur, San 
Juan, Argentina. 

GAMBIA: Radio Gambia at Bathurst has confirmed 
reception of their broadcasts on 4820KHz with a 
stencilled letter, received by Chris Davis of 
Featherston, NZ. 

COLUMBIA: Radio Vision, Medelin, using the call 
HJDV, confirmed reception on 6105KHz with a 


letter and used stamps of Colombia, following a 
report sent by Chris Davis. 

CANADA: CKZN at St John’s Newfoundland, has 
verified Bob Padula of Melbourne on the usual CBC 
card. He ranks this as one of his best verifications for 
North America as the station uses only 300 watts. 
The station transmits on 6160KHz, and was 
received at 2305GMT. The reception of the station 
in June at this time meant that the signal followed the 
long path, passing over the Atlantic Ocean, the 
easterly tip of Brazil, over Antarctica, and then over 
Tasmania. 

COLOMBIA: La Voz del Tolima at Ibague, on 
6040KHz, verified with a letter in Spanish from 
Carlos J. Rojas Castro. A verification folder was 
also sent. 

PORTUGAL: IBRA Radio, via Radio Trans 
Europe at Sines, has verified Bob Padula with a card 
showing the transmitting tower. The verification, for 
a report on 9575 KHz, induced details of the history 
of the station, which first went into operation from 
Tangiers in the 1950s. 

PERU: Radio Atlantida verified our report on their 
new 4850KHz frequency. They returned the 
International Reply Coupon stating that these are 
not valid in Peru. 

Radio OCX7D, using 3250KHz, heard at 
1120GMT, has verified Chris Davis with a friendly 
letter signed by Rogelio Alatrista, the Director. The 
station has the slogan Radio Collasuy and their 
offices and studios are at Calle 7 de Junio 580, 
Cassilla 13, Juliaca, Peru. 

Radio Atlantida, Iquitos, Peru which recently 
moved tc 4850KHz from 5182KHz, and is heard at 
1130GMT, has verified with a pennant, letter and 
stamps of Peru. 

BRAZIL: Radio Timbira do Maranho, on 
4975KHz, verified Chris Davis with a letter in 
English. It was stated that his report was mentioned 
in their “International Correspondent” program, 
which is broadcast every Sunday at 2030 Sao Luis 
time. The verification was signed by Joao Ferreira, 
and the address is Radio Timbira do Maranho, Sao 
Luis, Brazil. 

TASMANIAN VERIFICATIONS 

The Australian Broadcasting Commission at 
Hobart h as produced its own verification card to be 
used when verifying reports of ABC Radio and 
Television. ^ 

The ABC Radio card shows the Tasman Bridge 
spanning the Derwent River at Hobart, with Mount 
Wellington as the backdrop. 

Tht card for television reception shows the ABT2 
television tower and transmitting building on Mount 
Wellington overlooking Hobart. 

Samples of the two cards were sent to us by Mr 
Neville V. Brown, Supervising Engineer 

RECEPTION OF GAMBIA 

Radio Gambia, at Bathurst, on 4820KHz has 
been received in Australia and New Zealand with its 
morning program from around 0625GMT to fade 
out after 0715GMT. Gambia has been operating for 
some years, but is only recently being widely 
reported throughout the world. 

Soon after 0630GMT a program of local music is 
presented, and at 0700GMT a relay of the BBC 
World News is carried. At 0709GMT six minutes of 


Notes from readers should be sent to Arthur Cushen, 212 Earn Street, Invercargill, New Zealand. 
All times are GMT. Add 8 hours for WAST, 10 hours for EAST, and 12 hours for NZ. 


local news is broadcast in English, and at 0715GMT 
the program reverts to a local language. The power 
of the transmitter has been 3.5KW, but it is 
presumed that a higher power is now being used. 

According to our verification, Radio Gambia is 
now operating to the following schedule, on 
4820KHz with 3100 watts. 

GMT 

0630-0800, 1200-1400, 1700-2300 (Monday to 
Friday) 

0630-0900, 1200-1400, 1700-2300 (Saturday) 
0900-1400, 1700-2300 (Sunday) 


NEW INDIAN STATIONS 

All India Radio is using more high-powered 
equipment for its medium-wave and short-wave 
broadcasts. 

On medium-wave we have already heard Rajket 
on 1070KHz, which uses 100KW and has the same 
power as Calcutta on 1130KHz. A listener in India 
informs that this new transmitter is on the air with a 
program in Urdu from 0130-0430 and 0830- 
1130GMT and later carries the AIR Home program. 
Another new 100KW transmitter is operating on 
580KHz, from Alleppey. 

On short-wave, a 250KW transmitter installed at 
Alighar is expected to commence testing shortly. The 
station has been assigned the frequencies of 9590, 
11755, 11790, 11850, 11945, 15160, 15205, 15335, 
15340 and 17705KHz. A new 250KW transmitter 
at Delhi is also expected to commence operation 
soon, and will use 11740, 15205 and 15260KHz. 


DON'T SETTLE FOR 
A HIT AND MISS 
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Install 


JUDSON' 

ELECTRONIC 

MAGNETO 


If offers the combined advantages of 
both the standard transistorized and cap¬ 
acitive discharge systems in one simplified 
patented circuit. Provides better perform¬ 
ance, a smoother running engine and 
keeps your car in tune. Installed in twenty 
minutes. 


Write Today for Literature 



Sol# Australian Distributors! 
AUSTRALIAN AUTO ACCESSORIES (IMPORT) 
PTY. LTD., 

S50 Elizabeth Street, Melbourne, Victoria, 3 OOO 
Phone: 347 1144, 347 1723. 347 1913, 
DISTRIBUTOR INQUIRIES INVITED 
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SEAS SPEAKERS 

SCANDINAVIAN QUALITY IN SOUND 




Component speakers for best results in 
any budget. 

World famous SEAS component speakers 

are renowned for their low distortion 
and excellent reproduction of transients. 
They have high power handling capacity 


and wide, even high frequency disper¬ 
sion for a natural and stable stereo "im¬ 
age." Bass is smooth, extended and 
"clean." 

Suitable enclosures are simple, compact 


and economical to construct. 

Write now for full details on easy-to- 
assemble SEAS speaker kits, complete 
with crossover network, fibre glass and 
full cabinet construction information. 




, SIZE 

, FREQUENCY 

NATURAL 1 

POWER 1 

I FLUX | 

GAP 

, VOICE COIL 

MODEL 

TYPE 

(inches) 

RANGE 

RESONANCE 

RATING 

DENSITY 

ENERGY 

DIAMETER 

1 (Hz) 

(H*) 1 

(Watts) 1 

1 (Gauss) 1 

(104 trg) 

1 (mm) 


STV-HF 
9TV-HFT 
87H 

13TV-GM 

15/11TV-2XM 

21TV-GD 

21TV-EW 

25TV-ED 

25TV-EW 

30WK 

30TV-COAX 

30DCOAX-LUX 


Tweater 

Tweeter 

Dome Tweeter 

Mid-Ranga 

Mid-Range 

Full Range 
Twin Cone 
Woofer 

Full Ranoe 
Twin Cone 
Woofer 


Full Range 
Co-Axial 
Full Ranoe 
Co-Axle! 


2 

3.5 

1.5 
5 

6x4 

8.5 
8.5 
10 
10 
12 
12 
12 


5 . 000 - 

20.000 

3,000- 

20.000 

1,500- 

20.000 

200 - 

4.000 

300- 

6.000 

40- 

18,000 

35- 

2.000 

is- 

18.000 

30- 

1.500 

20 - 

500 

30- 

20.000 

30- 

20,000 


-1,000 

80-100 

90-120 

50-60 

25-30 

35-43 

20-25 

35-40 

35-45 

27-33 


10 

11.500 

30 

13 

4 

11.500 

30 

13 

35 

13.000 

230 

39 

35 

10.500 

230 

26 

12 

12.000 

115 

19-5 

16 

10.500 

230 

26 

60 

5.500 

280 

39 

20 

10.000 

340 

39 

60 

5.500 

280 

39 

100 

11.000 

570 

39 

24 

10.000/ 

11.500 

340/30 

39-13 

30 

11,000/ 

11.500 

570/30 

39-13 


INTERDYN 

__ —?— ' 


SOLE DISTRIBUTORS FOR AUSTRALIA: 
International Dynamics (Agencies) Pty. Ltd., 
23 Elma Road. Cheltenham North, Victoria, 
3192. P.o. Box 205, Cheltenham, Vic., 3192. 
Tel. 95 0346. 

Or from your nearest retailer: 

VIC.: Encel Electronics Pty. Ltd.. 

431 Bridge Road, Richmond. ViC., 3121. 

Tel. 42 3762. 


N.S.W.: Encel Electronics Ptv. Ltd.. 
257 Clarence Street, Sydney. N.S.W.. 
Tel. 29 4563. 29 4564. 

QLD.: Stereo Supplies, 

100 Turbot Street. Brisbane. Qld., 4000. 
S.A.: Challenge Recording Co., 

6 Gays Arcade. Adelaide. S.A., 5000. 

TAS.: Audio Services. 72 Wilson Street. 
Burnie. Tas.. 7320. 






VEROBOARD plain 


Part No. 

No. Of 
Strips 

Size 

Size 

P’n 

Price 

402/7022 
403/4001 
441/4501 
442/4505 
522 

1 3 way 

21 wav 

18 way 

24 way 

34 way 

17.9" x 3.4" 
18.0" x 4.8" 
17" x 2.5" 
17" x 3.75” 
17.9" x 3.75" 

.052” 

.052” 

.052” 

.052” 

.040” 

51.23 

SI .41 

84c 

SI.10 

51.23 


VEROBOARD plug-in copper clad 


VEROBOARD fully-pierced copper clad 


Part No. 

Strips 

Size 

Size 

Pin 

Price 

2/7003 

4/1001 

6/7006 

41/1501 
44/1505 
101/231 

122 

16 way 

21 way 

24 wav 

16 wav 

24 way 

27 way 

34 way 

17.9” x 3.4” 
18” X 4.8” 
17.9” x 5” 

17” x 2.55” 
17” x 3.75” 
17” X 4.371” 
17.9” X 3.75” 

.05^ 1 
.052” 
.052” 
.052" 
.052" 
.052” 
.040" 

3 

1 

n.76 
.2.11 
>2.4 2 

H .23 
51.77 
[2.11 
>1.98 


Part No. 

No. of 
Strips 

Size 

Size 

Pin 

Price 

202/7011 
241/2502 
243/2504 
245/2506 
281/271 

303 

1 6 wav 

16 wav 

24 way 

24 wav 

23 wav 

22 wav 

5.1" x 3.4” 

5” x 2.55” 

8” x 3.75” 
3.75" x 3.75" 
3.7” x 3.591” 
3.7" X 2.5” 

.052 • 
.052" 
.052" 
.052" 
.052” 
.052” 
.040” 

Si.14 
§1.01 
51.45 
$1.23 
§1.23 
$1.14 

VEROBOARD copper clad each side 

Part No. 

No of 
Strips 

Size 

-PTS— 

Size 

Price 

1311 

39 wav 

8.1” x 8.4” 

.032” 

$3.51 


'VOLTAC' (formerly SUDUP) Variable Autofransformers 


TYPE 

In V 

Out V 

Current 

CAP. VA 

Price 

Sales Tax Extra 

Pi Panel Mounting 

230 

0.260 

0.5 amps 

100 

$10.70 

BP3 

230 

0.260 

1.5 amps 

300 

SI 6.50 

BP5 

230 

0.260 

2.5 amps 

500 

$18.60 

BP10S 

230 

0.260 

5.0 amps 

1000 

S25.80 

SB5 Bench Mounting 

230 

0.260 

5.0 amps 

1000 

S25.80 

B15 

230 

0.260 

15.0 amps 

3000 

S64.00 

B25 

230 

0.260 

25.0 amps 

5000 

$1 12.00 


15% SALES TAX WHERE APPLICABLE. FREIGHT EXTRA. 

ALL THE ABOVE ARE AVAILABLE IN 3-PHASE COMBINATION. PRICES ON APPLICATION 
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BBC WORLD SERVICE SCHEDULE 


AUSTRALASIA 
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This chart shows the regular BBC World Service frequencies and schedules for October, 1971. 
(Published by arrangement with the BBC.) 


NIGERIAN HOME SERVICE 

Details of Home Service programs of the Nigerian 
Broadcasting Corporation were recently given in a 
Radio Australia DX Session. Relays on short-wave 
of the Home program are carried from Lagos and 
regional areas, to the following schedule. 

From Lagos 

KHz GMT 

3986 0530-0830, 1745-0005 

4990 0530-1100, 1600-0005 

7255 0800-1915 

9690 0900-1715 

From Ibadan 

3204 0530-0830 

7285 0800-1730 

From Enugu 

6025 0600-0005 

From Calabar 

6145 0530-005 

From Kaduna 

3396 0530-0805, 1730-0005 

6175 0800-1900 

From Maiduguri 
6140 0530-0005 

From Benin 

4932 0530-1345, 1450-0005 


AUSTRIAN FREQUENCY CHANGES 
Austrian Radio, Vienna, has made five frequency 
changes for its present schedule, which is valid to 


November 7. 


GMT 

KHz 

2000-2200 

11715 

2300-2400 

9645 

1800-2000 

15230 

1800-2000 

9510 

1000-1200 

17755 


Area 

Europe (North) 

South America (East) 
East Africa 
Middle East 
Australasia 


BROADCAST BAND NEWS 

NEW ZEALAND: There are now 53 broadcasting 
stations in New Zealand. The latest station to come 
into operation is 2YX at Nelson, a repeater for the 
NZBC National program, which commenced 
operation on August 2 on 1150KHz with the power 
of 1KW. The transmitter is located at Stoke, near 
Nelson, and the programs are fed from 2YA 
Wellington. 2YX is on the air 1800-1115GMT daily, 
but it appears that the carrier runs all night. 

The 54th station to come into operation in New 
Zealand will be 4XO, Radio Otago, a private station 
at Dunedin. The broadcasts of 4XO are expected to 
commence in December. The station will use 
1210KHz with 200 watts on a 24-hour-a-day basis. 
ABU DHABI: A verification has been received of 


ARDXC CONVENTION 

The Australian Radio DX Club plans to 
hold its second convention during the 
Australia Day Weekend in January 1972. 
The convention is being organised by the 
New South Wales Branch of the club. Fur¬ 
ther information can be obtained from the 
Convention Organiser, Mr Eric Zeppenfeld, 
17 Woodburn Ave, Panania, NSW 2213. 


reception of Abu Dhabi on 809KHz using the power 
of 50KW. We heard this station around dawn with 
its usual Arabic program. The verification came in 
the form of a letter from Mr C. I. Kennedy, Chief 
Engineer, Abu Dhabai Broadcasting & Television 
Service, P.O. Box 17, Abu Dhabi, Arabian Gulf. The 
letter came airmail in response to a followup report. 
MALAYSIA: The RAAF station at Camp Butter- 
worth has been heard in Ceylon by Victor 
Goonetiilek. Broadcasts are on 1445KHz with 
1KW, and programs are in English. Reception here 
has been best from 1445 to sign off at 1600GMT. 
MALDIVES ISLANDS: The RAF station at Gan 
has been heard in Ceylon on 1215KHz. This station 
has programs in English and uses the power of 250 
watts. It is received to sign ofT at 1830GMT. 

KOREA: HLAA is a new station on 1220KHz 
according to a Japanese listener who has heard the 
broadcast until 1602GMT. HLAA announces that 
they are relaying HLKC, Tong Yang Broadcasting 
Company, on 640KHz. 

SPAIN’S HIGHER POWER 

Radio Nacional de Espana, with studios in 
Madrid, recently opened a new transmitting centre at 
Noblejas, Toledo, according to “Sweden Calling 
DXers”. This new centre houses six transmitters of 
350KW with provision for installing two more 
transmitters. 

This has resulted in the programs of Radio 
Nacional de Espana being heard on additional 
frequencies. John Mainland of Wellington, NZ, 
reports a program in Spanish at 0100GMT on the 
new frequency of 9520KHz which can be received 
up to 0500GMT. The Spanish transmission has also 
been observed at our location on the new frequency 
of 15145KHz, after 0200GMT. Programs in English 
have been received at 0255 on 11910 and on the old 
frequency of 11925 at 0315GMT. 


NEW SCHEDULES OPERATING 
RADIO NORWAY 

The present schedule for Radio Norway includes 
some new frequencies for broadcasts from Oslo. 
English programs can be heard for the last 30 
minutes in the Sunday transmission. 

GMT KHz 

0700-0830 15175, 17775,21655,21730,25900 

1100-1230 6130, 21655, 21730, 25730, 25900 

1300-1430 17825, 21655, 21730, 25730, 25900 

1500-1630 17825,21655, 21670, 21730, 25900 

1700-1830 6130, 21655, 21670, 25730, 25900 

1900-2030 11850, 17825,21655,21730,25900 

2100-2230 11850, 15175, 17825,21655 

2300-0030 9610, 11850, 11860 

0100-0230 9550,9610,9645 

0300-0430 9550,9610,9645 

0500-0630 9550,9645,21655 21730 


RADIO NEDERLANDS 

Broadcasts from Radio Nederland in Hilversuip, 
Holland, carried by the short-wave transmitter at 
Lopik and the relay station at Bonaire, are affected 
by these frequency changes in the present schedule. 


GMT KHz 

1100-1220 21695 

1230-1350 21695 

1600-1615 25970,21570 

1630-1650 15220 


SECRETS ENTRUSTED 
TO A FEW 



7helUtpu6&iAed 

$acU.ofjyiz- 

r rHERE are some things that 
cannot be generally told 
— things you ought to know. 
Great truths are dangerous to 
some — but factors for per - 
sonal power and accomplish - 
ment in the hands of those 
who understand them. Behind 
the tales of the miracles and 
mysteries of the ancients, lie 
centuries of their secret prob¬ 
ing into nature’s laws — their 
amazing discoveries of the 
hidden processes of matt's 
mind, and the mastery of life's 
problems. Once shrouded in 
mystery to avoid their de¬ 
struction by mass fear and 
ignorance, these facts remain 
a useful heritage for the 
thousands of men and women 
who privately use them in 
their homes today. 

THIS FREE BOOK 
The Rosicrucians (not a religious 
organisation), an age-old brother¬ 
hood of learning, have preserved 
this secret wisdom in their 
archives for centuries. Then now 
invite i/ou to share the practical 
helpfulness of their teachings. 
Write today for a free copy of 
the book, “The Mastery of life”. 
Within its pages may lie a new 
life of opportunity for you. 
Address Scribe B.C.G. 

em ROSICRUCIANS 

IAMORC) 

P.O. Box 66, BENTLEIGH, 


VIC. 3204. AUST. 


Scribe B.C.G.. „ 

The Rosicrucians (AMORC), 
P.O. Box 66, Bentleigh, 

Vic. 3204. Australia. 

Please send me the free book, 
“The Mastery of Life”, 
which explains how I may 
learn to use my faculties 
and powers of mind. 

NAME. 


ADDRESS 
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E TALKIE 

Scoop buy 

MAIL ORDER SPECIAL 
Limited quantity only 

• PONY CB 16. *1 WATT 

• 9 TRANSISTOR 

• SUPERHET 

• METAL CASE 

• P.M.G. APPROVED 

• BATTERY METER QNL> 

• XTAL RX & TX 



PETER SHALLEY W 

127 YORK STREET, SYDNEY 
Phone 29-3767 — 29-7021 



Ntw All 
Silicon 
$0/6© 
WATT fJL 
PORTABLE 
AMPLIFIER 

12-If volts. 2 Inputs. SMV and 100MV. 
D.mansions «'*ln W x J»«ln H x B’aln 
D. IS ohm output No. 763D. . . S62 
For 125.250.500 ohm output 763A 
$64. For 240v op. $33 extra. 

>u watt PA, amp. similar t*' above, 

4 ohm output, 2 40v. op. No. 729D. $40. 
Freight extra,_ 

C.D. IGNITION COIL 

For E.A. (Fraser) circuit. Mounted on 

strong fibreglass printed circuit coded 
for all other components. Polyester film 
layer Insulation. Connected and tested. 

For standard dstributor No. 787: for 
photo cell distrib. No. 786, $8 each. 
Postage 20c ea. _ 

R.C.S. COMPLETE 
DO-IT-YOURSELF 

Kin 

Peek reception, 
low price. No ex¬ 
pensive test equip¬ 
ment. Everything 
Ms. 1964 RF 

Transport! 7. 

Complete kit — No. 640 ... f43.f0 

Portable car radio. Identical to 640 
above, plus extra switch and car coll. 

etc. No. #42.#44.00 

Postage $1 

(Write for booklet on 640 ano $42.) 

NEW TRANSISTOR PREAMP 
KIT 

SIZE S x 2 x lln. 2 reg, for Stereo. 
LOW IMP. Input 2 trans. 672C $#.5# 

Wired ready for use 672D . . . . $B.e® 

HIGH IMP. 2 tran. 68^ . . . . f#.S# 

Wired ready for use. 6805 .... |#.0# 

HIGH IMP silicon 3 tran. 602C M-00 
Wired ready for use. 682D . . . . $•.$# 
Pottage 10c each. Write for data. 



COILS and IF't 455 Kc 


Aer. R.P.. OSC. and |F‘« .. . . #2.1, 

Ferrite Aer. #2.40 

No. 255 Universal tape OSC. CoU7 •# 
Postage 10c. Write for details and price. 


HI-FI BROADCAST 
TUNER UNIT 4 
TRANSISTORS — HI 
SENSITIVITY 

R.F. mixer, I.F., pwr. dectr. stages, adjustable aerial coupling. 
Complete as lllust., wired and tested with 461 dial, knobs and 
switch pot No. 474D, $31. Freight extra. 

WHISTLE FILTER for above set for 8kc bandwidth (can be 
altered to 3, 10 or lIKc). No. 128. $4. Post 10c. 


10W STEREO 

MULLARD 10 x 10 
w«m R.M.S. 


With output transistor PROTECTION. 

cv to r— — - - - 

boost 20DB. 


_ _ Frequency 

response 40cy to 30KC. Distortion 0.5%. Treble. 


bass, 

Complete kit of parts No. 480C 

Wired and tested No. 40SD. 

Cabinet as Illustrated.extra 

Magnetic pick-up pre-amp. No. 762D extra 
Inbuilt b/c tuner with wl filter . . . . extra 

Plus freight. Write for brochure. For special 
Sat. demo, ring 59 6550. 


174.00 
179 00 
119.00 
11.SO 
35.00 


R & H and E.A. PRINTED CIRCUITS 

Clearly coded for easy assembly. With blueprint parts list. 
Immediate dispatch. Add 20c postage for each, Specials to 
your drawings — write for particulars and drafting aids. 


767—70 
777—70 


B.F.08 
. F. 1 0 


788—71.D.3 
772—70.G.7 


$2.00 ea. 


563—64 
579—64 

683— 54 

678— 55. 

679— 65. 

684— 65 

685— 65. 
769—70. 
685—55 
694—65 
704—67. 
707—67. 


M.7 
A.8 
A.9 

O. 9 
M .9 

P. 10 
P.12A 
KSn 
P.1 2B 
R. 2 
P.2 
P.3 

$2.50 


708— 67.A.3 

709— 67.P.4 
71 1—67.A4 
723—68.5.T 
731—58.M.12 
736—69.5.T 
750—70.A.1 
755—70.R.1 
758—1 0P.1 
778—70.T.X.2 
792—E.T.003 

ea. 


726—68.A.8 
759—70.C. 1 
776—70.A.2 


52.80 

$2.80 

$4.00 


717—68.P.1 , 639—65.T.3 

741—59.P.5 727—58.8.T 
747—69.C.10 728—68.0.9 

746—69.P.9 I 


$3.00 ea. $3.20 

SPECIALS 


ea. 


734—59.0.1 
738—S8.S.3 
740— 

68.10.CL 


742—69.C.9 

748— 69.D. 1 0 
754—69.C. 1 1 

749— 69.C. 1 2 
751—70.TX. 1 

$5.00 ea. nett 



S TRANSFORMER 

Tap 6v and 9v D.C. at 
1Q0 mllllamps 

Filter, condensers. rectifier. resistor, 
case, etc. $6 50. Post 20c._ 

NEW STEREO MAGNETIC 
PRE-AMP A4 4 CITlt 

Hum free. SMV Input. att 1 I .£$&]) 

2S0MV out. Sire 3" x 

2" x V. Wired ready 

for use. No. 762D. p 0i f J Qc 

{jiff NOISE FILTER 

-- for radio and TV 

No. 27 line filter. 2 

amp.$4.30 

No. 29 10 amp. No. 

29# 20 amp. line 

filter.$35 

No. 30 pulse filter. 2 

amp.$11.30 

No. 11 aerial filter $13 
Order direvt. Pack, and 
post SOc. 

MAGNETIC STEREO PRE-AMR 

In SMC out 250 Mv. Bass and treble 

20DB. No. 724C.$29 

Wired ready for use.$31 

Postage SOc each. 

For crystal ceramic No. 7220 . ■ $27 

NEW BASS BOOST 

4-TRANSISTOR STEREO AMP. 

UNITY GAIN: 

400cv. 0 db Connect between your 

100cy. 5 db pre-amp. and main 

50cv. 9 db amp. 791 D $10.80 

30cv. 14 db _ Postage 20c. 

LATEST PRINTED CIRCUITS 

779—70.R.D.1 $3.00 

780-70.P.A.1 $3.00 

790—70—H.P.1 $3.00 

783—71.T.U2 $2.00 

766—773—789—71.R.1 . $2 ea. 

795—71.S.A.4.A $2.SO 

797—71.S.A.4.B $2.50 

798—71.S.A.4.C $3.00 

770—71.A.8 $2.50 



Order by Mall Order. Postal Note or Monty Order (add post.), direct to —• 

RADIO PIT. LID., 651 FORES! ROAD. BEX1EY, M.S.W., 507 3491. 587 5385 
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ANSWERS TO 
CORRESPONDENTS 


BINDERS: First of all, congratulations on such an 
excellent magazine as **E-A . However, I have one 
criticism: that the price of the binders you advertise 
at $4.50 for two (holding 12 issues) is a bit “steep”. 
For example, I have 36 copies of the magazine which 
I would like to accommodate in binders but this 
would cost me $13.50, or the price of 27 issues of the 
magazine. (G.P., Robinvale, Vic.) 

®Thank you for your kind remarks. G.P. Yes, we 
agree that the price is higher than we would have 
liked. Unfortunately, there is little we can do about it. 
The simple fact is that they arc quite costly to 
manufacture and, apart from adding only a nominal 
profit margin to our basic cost, there is little we can 
do to improve the situation. In other words, this is 
what it costs to produce and market a binder of 
this quality. (They are quite a high quality binder, 
incidently). One important point should be noted, 
however. The binders currently available are 
suitable only for the new magazine format. A 
modified version, suitable for both the old and new 
format, may be available later. 

TRANSMITTERS: Can you supply the circuit 
diagram of a typical receiver which can work with 
the 52MHz transmitter published in the “Reader 
Built It” section in the May, 1971 issue? Also, have 
you published the circuit for a transmitter with a 
range of up to about 1,000 yards? I enjoy your 
magazine very much. I am 13 and hope to get my 
amateur transmitting licence soon. (R.S., Norfolk 
Island.) 

(Jit is many years since we published a receiver 
specifically for the 52MHz band. However, we did 
publish an article on crystal locked converters for the 
50MHz and 144MHz bands (File No 2/CV/17) in 
our March, 1963 issue. If you require the short-range 
transmitter for model control, we published a 
suitable design (File No 3/MC/3) in our December, 
1965 issue. On the other hand if you want if for 
“walkie-talkie” type use, forget it until you get your 
amateur licence. Until you have an appropriate 
licence it is illegal to operate any transmitter. 
Incidently, you will have to wait a few years before 
you can start to transmit as an amateur. In the 


meanwhile if you get in touch with the Federal 
Secretary of the Wireless Institute of Australia, GPO 
Box 2611W, Melbourne, 3001, you may be able to 
get some assistance and advice on passing your 
amateur examination. You can take this exam at any 
time you feel competent, but you cannot get a licence 
to transmit until you are 16 years old. Copies of the 
articles mentioned above may be obtained through 
the Information Service for 50c each. 

INDEX: Subsequent to the March issue, I notice 
that the layout of the contents page has been 
changed to a numerical basis, rather than a sectional 
basis as before, the exception being for the audio and 
hi-fi cranks. I find this new layout exasperating. I 
strongly suggest that you revert to the earlier arrange¬ 
ment. (G.K., Heidelberg, Vic.) 

®Our index was on a numerical basis until March 
1969, when we yielded to requests to adopt the 
sectionalised approach. As soon as we did, we got 
complaints that it was hard to use because people 
looking for a specific article first had to decide in 
what section it might have been. Recently there were 
other pressures to pick out the articles of interest to 
the hi-fi fraternity — a very large reader segment. It 
sure is hard to please all the people all the time! 

RADIO TELESCOPE: I am constructing a 
radiometer radio telescope along the lines of the 
Dicke System, and would like to exchange ideas with 
other persons. Would you, therefore, please publish 
my name and address so that anyone who is 
interested can contact me? Also, have you ever 
published circuits of RF amplifiers which could be 
converted to cover to about 1GHz or higher with a 
bandwidth of 10MHz? (Robert J. Wilson, 38 
Derwent Terrace, New Norfolk, Tas 7450.) 

®We have published your name and address as 
requested — it is now up to interested readers to 
write to you if they wish. The only article we have 
published which covers the frequencies in which you 
are interested was one describing “Cavities, 
Klystrons, ‘Plumbing’ and all that . . .” (File No 
2/SW/26) published in three parts from October to 
December, 1961. Copies of this series of articles may 
be obtained through the Information Service for 50c. 


MODEL CONTROL: While reading the July issue, 
I noticed a letter asking about radio-controlled 
planes. Do the articles contain circuit diagrams as 
well as showing how they are connected to the flaps 
and engine? (P.A., Maclean, NSW.) 

®The various articles we have published on the 
subject of radio-controlled planes have been 
complete from the electronics point of view. They 
include circuits, essential diagrams, circuit 
descriptions and constructional tips. However they 
do not cover the mechanism: This is more the subject 
for a magazine specialising in the hobby of model 
planes. 

PLAYMASTER 132 AMPLIFIER: I have followed 
your articles on the Playmaster 132 Tuner-Amplifier 
with great interest. Congratulations on a fine job. 
However I feel that the articles lack information 
relative to suitable speaker systems for use with the 
amplifier. (M.L., Yalloum, Vic.) 

®As the articles on the Playmaster 132 were 
lengthy, we felt it inappropriate to attempt to 
describe speaker systems and enclosures to go with 
it. Within the last year, we have published articles on 
medium-to-high powered speaker systems of modest 
size, quite suitable for the Playmaster 132 and other 
amplifiers. Two of the latest designs were described 
in the January and February 1971 issues (File Nos 
l/SE/25 and 26). These should be quite adequate for 
domestic use. 

HELP OFFERED: I am a newcomer to Australia, 
having arrived here from Argentina eight months 
ago. I believe I can help some of your readers. EC of 
Munro, Vic asked for equivalents for the transistors 
2N5129, 2N5139, 2N4871, MPS6523 and 2N4351. 
These are all listed in my Motorola Semiconductors 
Manual, and here are some of their characteristics 
and equivalents available from advertisers in your 
magazine. 

2N5129. Silicon NPN transistor for general 
applications as AF amplifiers (low noise). Substitute 
— Type BC108. 

2N5139. Silicon PNP transistor used as high 
speed switch. Substitute — 2N3638A. 

2N4871. UJT (PN) for use in pulse and timing 


‘ELECTRONICS AUSTRALIA” INFORMATION SERVICES 


iiuimmiiimiiiMiimiiiiiiiiiimmiiiimmimimiiiiimiiimmiiiiiiii 


As a service to readers Electronics Australia'' is able to offer: (1) Project 
reprints, metal work dyelines, photographs, printed wiring patterns and 
other filed material to do with constructional projects and (2) A strictly 
limited degree of assistance by mail or through the columns of the 
magazine. Details are set out below- 

PROJECT REPRINTS: These cost 50c per project. Prior to December 
1959, circuits and diagrams only are available. From December 1959 
onwards, complete articles are available. No material can be supplied, 
additional to that already published. Reprints can be supplied more 
speedily if they are positively identified and not accompanied by technical 
queries. Material not on file can normally be supplied in photostat form at 
30c per page. 

SUBSCRIPTIONS. BINDERS. HANDBOOKS etc: These are handled by 
seperate departments. For fastest service, send separate orders to the 
departments concerned. 

PHOTOGRAPHS. METAL WORK DRAWINGS: Original photographs are 
available for most projects. Price: $1 for 6in x 8in glossy print. Metal work 
dyelines are available for most projects. Price: $1 These show dimensions 
and positions of holes and cut-outs, but give no wiring details. 

PRINTED WIRING PATTERNS: We can supply negative transparencies, 
actual size. Price: 50c. We do NOT deal in manufactured boards. These 
are available from advertisers 

BACK NUMBERS: As available. On issues up to six months, face value. 
Seven months to 12 months, face value plus 5c. Thirteen months or older, 
face value plus 10c. Postage and packing, 10c per issue extra. Please 
indicate if a PROJECT REPRINT may be substituted if the complete issue 
is not available. 


REPLIES BY POST: These are provided to assist readers encountering 
problems in the construction of our projects published within the last two 
years. Note, particularly, that we cannot provide lengthy answers, or 
undertake special research or modifications to basic designs. Charge: 
50c. Inclusion of an additional fee does not entitle correspondents to 
special consideration. 

OTHER QUERIES: Technical queries outside the scope of "Replies by 
Post” may be submitted without fee and may be answered in the magazine 
at the discretion of the Editor. Technical queries will not be answered by 
interview or telephone. 

COMMERCIAL EQUIPMENT: ‘‘Electronics Australia” does not maintain a 
directory of commercial equipment, or circuit files of commercial or ex¬ 
disposals equipment etc. We are therefore not in a position to comment on 
any aspect of such equipment. 

COMPONENTS: “Electronics Australia” does not deal in electronic 
components. Prices, specifications etc should be sought from appropriate 
advertisers or agents. 

REMITTANCES: These must be negotiable in Australia. Where the exact 
charge may be in doubt, we recommend submitting an open cheque, 
endorsed with a suitable limitation. 

POSTAGE & PACKING: All charges shown include postage and packing, 
unless otherwise specified 

ADDRESS: All requests for data and information should be directed to the 
Assistant Editor, “Electronics Australia”, Box 2728. GPO Sydney, NSW. 
2001 —(10/71) 
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IMEW, ELECTRONIC 



RESISTORS 

y 2 W 5% 4c ea. or $3.00 for 100 
1 W 5% 7c ea. or $5.50 for 100 

CAPACITORS IOOvW polyester 


.001 to .01 

mfd 

7c ea. 

.022 

mfd 

8c ea. 

.033 

mfd 

9c ea. 

.039 

mfd 

10c ea. 

.047, .056 

mfd 

11c ea. 

.068, .082, .1 

mfd 

12c ea. 

.22 

mfd 

16c ea. 

.33 

mfd 

23c ea. 

.47 

mfd 

3,3c ea. 

1.00 

mfd 

40c ea. 

2.00 

mfd 

55c ea. 

ELECTROLYTICS 




100 

mfd 

25v 

42c ea. 

220 

mfd 

25v 

46c ea. 

470 

mfd 

25v 

70c ea. 

1000 

mfd 

25v 

86c ea. 

2000 

mfd 

25v 

$1.44 ea. 

470 

mfd 

50v 

90c ea. 

1000 

mfd 

50v 

$1.30 ea. 

2000 

mfd 

50v 

$2.20 ea. 

1000 

mfd 

63v 

$1.40 ea. 

1000 

mfd 

lOOv 

$2.30 ea. 

2000 

mfd 

63v 

$2.30 ea. 

4000 

mfd 

75v 

$4.50 ea. 


PRE-PAK ELECTRONIC DISPOSALS 


Printed Circuit Board Fibreglass, size 
10" x 5" approx. 30c each or 10 for $2.00. 

PNP transistors, new and guaranteed, but 
unmarked. Type BC177 and BC178, 10 
mixed for $1.50 post 15c. 

Fairchild PNP transistors T05 cases 10 for 
$1.50 post 15c. 

Digivac fluorescent readout tubes. High 
speed, respond to signal levels to 10 v DC. 
Filament voltage 1.6 v AC or DC at 45 mA. 
Single plane 7 segmented readout, easi- 
green. 

OT1705C readout o to 9 $3.00 
OT1705D as above but with decimal 
point - $3.00 

DT1707B displays - + 1 with decimal 
point — $2.00 

Elapsed time indicators. 

Indicates lOOths and tenths of hours, 46 v 
DC operation. Price $5.00 post 75c. 

240v transformers suit above$4.00 post 50c 


types common parts 


A full range of all 
always in stock. 

PRE- 


electronics 




KITS 


CASSETTE TAPE RECORDER 

Build your own in only 1 hour. Amplifier 
and mechanics pre-assembled. Assembly in¬ 
structions included, but not batteries. 

Only $29.95 
Post $1.00 

7 TRANSISTOR RADIO 

Complete kit includes P.C. board, gang, 
coils, semiconductors and speaker, with 
instructions - $7.95. Post 50c. 

PRE-FAB HI FI SPEAKER KITS 

See our ad. in last month's Electronics 
Australia. Magnavox 8-30 Cabinet kit $22.50 

PLAYMASTER 132 kit 

Kit complete including tuner and case 

$129.00 post $1.00 

Tuner only $22.50 post 50c. 

We now carry an extensive range of printed 
circuit boards and metalwork for all popular 
Electronics Australia projects. 

Come see our large range of Hifi equip¬ 
ment at lowest possible prices. 


MAIL ORDER SERVICE- 
P.O. BOX 131, 
KINGSGROVE, 2208 
SALES CENTRE - 
103 REGENT ST., 
REDFERN, 2016. 

PHONE 69 5922 

DISPOSALS CENTRE - 
95-97 REGENT ST., 
REDFERN 
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INFORMATION SERVICE 
CHARGES 


circuits, sensing circuits and thyristor switching 
circuits. Substitute — 2N2646. 

MPS6523. Silicon PNP transistor for general 
purpose audio and LF applications (low noise). 
Substitute — 2N4250. 

2N4351. Silicon N-channe! MOSFET for enhance¬ 
ment mode operation in low power switching 
applications. Complementary with type 2N4352. I 
could find no listed substitute for this one, but here 
are the general characteristics: Drain source voltage 

— 25V DC; drain gate voltage — 25V DC; gate 
source voltage — 15V DC; drain current — 30mA. 

I.McK of Canberra asked for assistance with a 
circuit for a Motorola TV receiver. I have several 
circuits of Motorola receivers, but these were made 
in Argentina under licence, using different type 
numbers. If the reader will send me details of the 
valve line up, I may be able to help him. 

R.S. complains in the “Serviceman” section 
that nobody wants to repair his old radio receiver. 
While I appreciate the problems involved for service¬ 
men, I think RS is quite right to complain. I am 
prepared to repair his set on a non profit basis, 
charging only for the parts involved. My work 
involves industrial electronics. (Abel H. Resoagli, 8 
Owen Street, Punchbowl, NSW 2196.) 

®We are sure our readers will appreciate your offers 
of assistance, and we publish your name and address 
so that interested readers can contact you directly. 

TRANSISTOR RADIO: Have you ever published a 
circuit or design for a six or eight-transistor radio? 
(NS, Chadstone, Vic.) 

®We have published several receiver designs using 
six, seven or eight transistors. The latest six- 
transistor design is the Transportagram Six (File No 
4/TR6/2) of October, 1958 — we can supply only 
the circuit and essential diagrams for the 50c fee. The 
Transporta Seven (File No 4/TR7/3) of December, 
1963 is the latest seven-transistor design, while the 
Three Band Transistor Eight appeared in our 
August, 1961 issue (File No 4/TR8/2) and in a 
modified form in our April, 1965 issue (File No 
4/TR8/3). Complete articles are available for the 
latter projects for the usual 50c fee. 

WEATHER INSTRUMENTS: Have you any 
information on electronic devices concerned with the 
weather — eg, rain gauge, anemometer, etc? What is 
the approximate fee you charge for the articles? 
Your service in the past has been most satisfactory, 
and therefore I hope you will again be most helpful. 
(G.B., Toowong, Qld.) 

®We published an Electronic Anemometer (File No 
3/MS/10) in April, 1965; a Wind Direction Indicator 
(File No 3/MS/19) in November, 1969; and a Rain 
Alarm (File No 3/MS/26) in May, 1971. We have 
published two designs for electronic thermometers 

— in September, 1968 (File No 2/MS/17) and in 
July, 1971 (2/MS/22) — which you may be able to 
adapt to meteorological use. The cost of articles 
through the Information Service is 50c each. 

SIGNAL TRACER: As a very keen reader of 
“Electronics Australia”, I would like to know if I can 
obtain the issue which has information on the latest 
signal tracer. How do l make payment for the infor¬ 
mation? (P.R., Essendon, Vic.) 

®Our latest signal tracer (made from oddment 
parts) was published in our July, 1966 issue. Stocks 
of that issue are exhausted, but we can supply a 
reprint of the article (File No 7/ST/7) through the 
Information Service for 50c. An earlier signal tracer 
(File No 7/ST/6) is also available for 50c. Payment 
may be by cheque, postal order, money order, or 
stamps. 

WHICH PLAYMASTER? Thank you for the 
amplifier list in the August issue, which proved 
advantageous to me. Can you advise me which Play- 
master amplifier would be best suited to my 
purpose? I require a compact high fidelity amplifier 
with provision for tape recorder, magnetic cartridge 
and tuner, output power in excess of 10W and 
controls for volume, bass and treble. (C.P., 
Fremantle, WA.) 

®The Playmaster 132 stereo amplifier of June/July 
1971 (Information Service File No l/SA/35-36) 
meets your requirements in terms of facilities and 
performance, but it is a fairly advanced design, more 
suited to the experienced constructor. If you have 
only limited experience of construction, the Play¬ 
master 118 (July, 1967, File No l/SA/26) with 


Regrettably, we have to advise that steeply 
rising costs of both labour and materials have 
forced us to increase some charges associated 
with our Information Service. Full details are 
given in the panel on page 129. Please study it 
carefully before writing to us. This service is 
confined to constructional problems involving 
our projects. Letters submitted for answering 
on these pages will be handled free, in rotation, 
as space permits. 


magnetic preamplifier (August, 1967, File No 
1/PRE/20) might be a better choice. The Playmaster 
132 is a fully solid-state design, and the Playmaster 
118 a valve type amplifier. The output power of the 
Playmaster 118 is 9W which, in our opinion, is more 
than adequate for most domestic situations. 

VALVE AMPLIFIER: Have you ever published a 
valve amplifier, preferably stereo, with an output of 
10-15W? I have built your Basic Stereo Amplifier of 
June, 1966 and have found the quality quite good but 
the output a little on the low side. What exactly is 
phase splitting? If a valve has a maximum output 
power of 3W, what would happen if it was driven 
higher than the specified power? What is an 
electrostatic shield in a transformer? (S.B., Elizabeth 
Groove, SA.) 

®We wonder whether your Basic Stereo Amplifier 
is in fact suffering from insufficient power, or 
whether it is lack of sensitivity which causes you to 
complain of insufficient output. If you are driving the 
amplifier with one of the modem low output ceramic 
cartridges, the amplifier may well be not be sensitive 
enough. You can check this easily in the following 
way. Advance the volume control until the sound 
level is adequate for the particular environment and 
note whether the sound is distorted. If so, then the 
amplifier really does have inadequate output. If, on 
the other hand, it is not possible to produce adequate 
volume for the environment, even with the volume 
control fully advanced, then the real problem is that 
the amplifier has inadequate sensitivity. In this event, 
you could either use a cartridge with more output, or 
use your existing cartridge with a suitable pre¬ 
amplifier, such as the FET Preamp for Ceramic 
Cartridges, of September, 1970 (Information Service 
File No 1/PRE/24). We cannot give detailed answers 
in our correspondence columns to your other 
questions. We suggest that answers could be 
obtained in a good basic theory book. However, here 
are some brief comments. A phase splitter is a stage 
used in push-pull configurations to drive the pusn- 
pull pair in opposite phase. If a valve is overdriven, a 
distorted output signal is obtained because of signal 
clipping. An electrostatic shield is a metal strap used 
in power transformers between the primary and 
secondary windings to prevent mains-borne RF from 
entering the equipment. 

CALCULATING dB LEVELS: I should like to 
know the easiest way to change voltages and powers 
into decibels and vice versa without resorting to the 
decibel formula using logarithms. (R.L., Sydney, 
NSW.) 

®There is no easier way to calculate dB ratios than 
by the use of the simple formula dB = 20 log V1/V2 
for voltage levels, or dB = 10log P1/P2 for power 
levels. Various quick reference charts have been 
published, for example in “Radiotron Designers 
Handbook", which allow direct conversion, but these 
arc of limited usefulness, as they can be used only for 
the specific values included. If you intend to become 
seriously involved in electronics matters, it is 
advisable to spend a little time learning to use the 
basic formulas such as the dB formula. 

RADIO CONTROL: “Electronics Australia" has 
published circuits of transmitters and receivers for 
the radio control of models. Although much 
attention has been paid to the RF sections of model 
control, I feel that the actual control section has been 
neglected with the excuse that there are so many 
varied types of control that the reader should be left 
to choose the type of control he wishes from a radio¬ 
control magazine specialising in the field. There are 
very few of these magazines in Australia, and 
whatever there are contain very few circuits. Most of 
these are impractical because of the need for foreign 


GEARCANO 

PRECISION COMPONENTS 

Gears of every kind, Modular form-work 
leadscrews and i-nuts. Bearing blocks 
and bushes, spindles, couplings and 
unions, 



Above is Kit KWL100. By changing the 
spur-gear, ratios from 22 to 1 to 100 to 
1 are obtained, or by using longer posts, 
up to 200 to 1. Gears are approx. 1 cent 
per tooth. 



Kit KMBP33. Only one of many varia¬ 
tions of right-angle drives and bevel-boxes. 



Kit KTS32T, the simplest of the Gearcano 
slideways. Other kits make compound, 
swivelling and vertical slideways. 

Call or send stamped addressed envelope 
for ten priced leaflets (new series). Large 
display of assemblies on view at: 

GEARCANO 

62 O’CONNOR ST (Cnr. Balfour St), 
CHIPPENDALE, N.S.W. 2008. 
Full Stocks of Gearcano Components 
also at: 

ALLGEARS. 423 Elizabeth St., Melb. 
GEARCO, 211 Pulteney St.. Adelaide. 
GEARCO, 129 George St., Brisbane. 
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SOUND PROJECTORS 

Clnevox Prefect and Harmour and 
Heath 16mm In good working order. 
240v operated, complete with 
speaker and amplifier. 

from $115.00 

CIRCULAR SLIDE RULE 

3 » 4 ln diameter. Will do the same 
work as the conventional slide rule. 
Instruction book Included. 

from $1.25 eacfi 

Post 10 c. 


P.M.G- TYPE 
TELEPHONES 

Standard desk type with magneto 
bell calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 


$25.00 


(2 TELEPHONE SETS) 

30c cartage to rail. Freight payable 
at nearest attended railway station. 
Please note we are now able to 
Include U mile of twin telephone 
cable FREE with each set ot phones. 

BATTERY CHARGERS 

240 volt A.C. Input. 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amp without meter $15.75 

2 amp with meter. $17.75 

Post N.S.W. 70c; Interstate 95c. 

MINIATURE 
ELECTRIC MOTORS 

1 ’a to 3 volts D.C. Ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

65c each or 10 for $4. 

(Post 7c). 


TRANSCEIVER 

(2-way radio) R.C.A. America RT 
66 . 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser in 
100 K/cs; step 10 channel per 
meg/cycle with power supply, 
mike, and headphones. $45. 60c 

cartage to rail. Freight payable at 
nearest attended railway station. 

TRANSCEIVER 

( 2 -way radio) 62 set. 12 v, operation. 
Ideal Hams, etc. 1.6 to 10 megs. 
Crystal locked or V.H.O. controlled 
5 watt output. Complete with an¬ 
tenna. headphones and mike. $60. 
30c cartage to rail. Freight payable 
at nearest attended railway station. 


HEADPHONES 

Low Impedance moving coll fitted 
with rubber muffler to reduce ex- 
ornal nclse. fitted with press to 
alk, dynamic hand microphones. 
Ideal for u*e with all types of 
transceivers. $3.50 pair. Same with 
black felt muffler, $4.50 pair. 

Post N.S.W. 25c; Interstate 30c. 


COLLINS TRANSCEIVERS 

Auto-tuned 100-150 megacycles. 
10 channels 

$65.00 


HALF-INCH RECORDING 
TAPE 

Top grade 2400’ on lO 1 ?" reels. 
Ideal video experimenting. Only 
$1.50 per reel. 

Post N.S.W. 35c 
Interstate 70c 


LAVOIE HETERODYNE 
FREQUENCY METERS 

10-100 Meoi. LAS S2SO. 


100-500 M/Cl. 5350. 


ADLER FREQUENCY 
METER 

100KC-20 M la. 5175. 


4 DIGIT RELAY 
COUNTERS 

50-vott D.C., suit slot car. Lap 
.counters, etc. 

$1.2$ each. Post 13c 


NIBBLING 

TOOL 

Cuts sheet metal like a ptmch and 
die, trims, notches and cuts to any 
size or shape over 7/16-Inch. 

ONLY $6.50 

Post, 54c. 


NIFE CELLS 

1.2 Volt, fully charged, 4ln x 3ln 
x 11n 4 AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 
3.6V 10AH, set of three batteries in 
wooden holder, $7.50 per set or 
$2.50 per battery 1-2 volt 10aH. 
Post N.S.W., $1.10; Interstate $2.72. 


WALKIE TALKIE TWO- 
WAY RADIOS 

P.M.G. Approved Citizen Sand. 
9 Transistor $57.50 per set of 2. 
Post. N.S.W., 50c; Interstate 60c 





P.M.G. TYPE KEY SWITCHES. 
45c each. Post 15c. 


VALVES 

BRAND NEW 

IN CARTONS 

Specie! discount for quantity 


807 

7Sc 

CV05O 

$1.50 

65N7GT 

95c 

1 H 6 G 

SOc 

8989 

$ 1.00 

832 

$5.00 

5U4G 

95c 

6AK5 

$1.50 

EF50 

35c 

6X4 

$ 1.00 

5Y3 

$1.75 

12SK7 

SOC 

6C4 

SOc 

VR 6 S 

25C 

2 x 2 

75c 

VT4C 

75c 

6AG5 

80c 

AU5 

$ 1.00 

12AU7 

$ 1.00 

80 

$1.25 

X61M 

S 2.20 

6AK5W 

$1.50 


CATHODE RAY TUBES 
5BPI $3.50. VI6694 /1 $2.95, 

CV2184 $2.95. 

PLEASE ADD POSTAGE 
ON ALL ARTICLES 



45 x 40 coated Lens with tripod. 

$10.95 

30 x 30 Power Coated Lem. 
Brand new. 

$3.75 

WITH TRIPOD. $4.50 

50 magnification with a 60mm 
coated objective lens. 

With tripod. 

$26.20 

As Illustrated. 

Postage 95c; Interstate $1.20. 


TELESCOPES 

[ 30 x 40 with Tripod. 

$7.95 

Post N.S.W. 70c; Interstate $1.20. 

CHASSIS PUNCH SET 


MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete In wooden case, ideal for 
plumbers, councils for locating burled 
pipes, etc. Freight payable at nearest 
attended railway station. 

$39.00 


ALTEC STUDIO 
MICROPHONES 

639b Western Electric, top grade. 
Original cost $250, Ideal Broadcast 
Studio, music recording. Church and 
play recording, etc. 

Fraction of original cost. 

Price on application. 


SPECIAL PURCHASE 
TOP GRADE 
RECORDING TAPES 

Brand new, from well-known maker. 
Sorry, we cannot divulge brand 
name. 7" x 2.400' Mylar In plain 
carton. 

Only $3.50 ea. Post 24c. 


SOLENOIDS 

Plunger Type 12V 300M.A. Suit 

electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 10c. 

200 Mill. amp. 24 volt. 1 /Bln 
push movement. 

$1.25. Post 10c. 


CONDENSER LENS 

2’aln DIAM. 2ln FL. $1.10 each. 
Or $2.10 per pair. Post 21c. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror Illuminated. 
900 x magnification, complete with 
dlssectlnjj kit slides, etc. $17.95. 


Post 


65c; Interstate 85c. 


Five sizes: 

5*-|nch, * 4 -lnch, r «-inch, 

TOP QUALITY, 

BRAND 

NEW 

POST 

9c 

1-Inch and 

1 ’a-lnches. With taper 

3" X 

150” _ 

65c . 

reamer. 


3y 

X 600’ 

1.58 

13c 

$7.50 

5- x 

900 .... 

1.95 

. . . 1 3c 


5*' x 

1800’ .... 

3.62 . 

. . . 13c 


7” X 

1200 * .... 

3.18 . 

. . . 21 c 


Post. 90c. 

7" x 

2400 .... 

4.80 . 

. . . 46c 


7" x 

3600' .... 

6.45 . 

. . . 56c 


BC 221 

Frequency Meters. 

$55.00 


SMALL COMPUTER 
PANELS 

3ln x 2ln containing 2 valves, qty. 
of resistors, etc. 

only 75c 

Post 21c. 


STEREO headphones, brand new. 

$5.75. Post N.S.W.. 60c. Interstate 
85c. 


TYPE S POWER SUPPLY 

(240 V/AC supply for AT 5-ARB) 
Suit most types of Disposal trans¬ 
mitters and receivers. Outputs 250 
volt. 10ma. 550 volt 200ma, 300 
volt lOOma. $30. 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1.320ft coll of twin. $7 per coll. 
Post N.S.W.. 70c; Interstate $1.20. 

CO-AXIAL SWITCH 

70 ohms, 4 positions. 

Can be motor driven, completely 
waterproof, 70 ohms type connectors. 
Housed In metal case 9ln x 81* x 
8 ln, $5 each. Post N.S.W. 70c; In¬ 
terstate $ 1 . 20 . 

ELECTRONIC COUNTER 

(Austronlc) 0-100 K/cs. 240V 
operated $150. 

Cossor Double Beam Oscilloscope 
1035. Tested. $150. 


SELSYN MOTORS MAGSLIP 

Mk.lt.$5.25 ea. 

No. 19 TWO-WAY RADIOS. 
Power supply, accessories, etc.. $35. 


BINOCULARS 

PRISMATIC. Coated Lenses. Brand 
new. Complete with case. 

6 x 30.$12.50 

8 x 30.$18.75 

7 x 25. wide angle .... 129.50 

7 x 50.$22.15 

10 x 50.$23.07 

12 x 50.$23.95 

20 x 50 .$29.50 

Post N.S.W. 70c; Interstate $1.20. 


3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1,500 Ohm 
Colls. $ 1.25 each. 


TOGGLE SWITCHES 

Brand new, 3 amp. 240 volt. S.P.. 
S.T. 39c each or 10 for $3. 

Add postage. 


Clntel Oscillator and Electronic 
Counter, type 388. $250. 


SPECIAL lucky dip valve offer, 15 
new valves In cartons for only $2. 
We haven t got time to sort them, 
so you reap the benefit. 
_ Post 60c. _ 

CONDENSER LENS 

Haln dlam. 1i a FL. 50c each. 
Postage 17c. 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR1934 100-125 meg/eye. 

and TR1935 125-150 meg/cycles. 

28 volt DC operated AM single 
crystal locks both TX and RX on 
same channel complete with 
generator. 

$33.00 


RECORDING TAPES 


CASSETTE TAPES 

C60 $1.15; C90 $1.75; 020, $2.25 
_ Post 1 3c. _ 

Crystal Earphone . 75c 


Cassette head cleaners 


Small Lapel Microphones, ea. $1.25 
_Ea. post 21c._ 

Pocket multimeters AC volts. 15- 
1000 DC volts 15-1000. DC cur¬ 
rent 150 milliamps. Resistance 
100.000 ohms. Price $6.95. Post 
54c. _ 

BYER 77 Mk. 1 

Rack Mounting Tape Recorder, ex 
A.B.C. 7’ a -15 i.P.S. Full track tested 
$ 150 . 

Microphone. Professional S.T.C. 
type 4017. $20. 


Marconi Video Oscillator type 
TF885A 0-12 M/cs. $75: 


A.W.A. SIG GENERATOR 

UHF 140-300 Mhz 

_$65.00_ 

Pye 4 Channel Crystal Locked 

Oscillator. l-S-rJ^M/cs. New. 

TRANSPONDER APX6 

with Lighthouse Tubes. Can be con- 
verted to 1200 M/cs. $17. _ 

WHEATSTONE BRIDGE 

Top grade. 

In Multiples up to 1 . 000 . 

$63.00 


Deitch Bros. 

70 OXFORD SMI, SYDNEY 2010 

SORRY, NO C.O.D. 
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omponents. Some of the circuits are bulky, use high 
oltage valves, and are old fashioned. In view of this, 
am sure most readers would appreciate circuits 
Jong the line of multi-channel pulse-proportional 
ontrols with the use of transistors instead of relays 
n the receiver. This should fill the requirements of 
he most ardent radio control enthusiast as well as 
nany beginners. However, if this cannot be I would 
;reatly appreciate circuits from other readers. The 
>erfect number of channels for such a system would 
>e six, which would allow complete control of a 
nod el plane, boat or car. (B.T., Auburn, NSW.) 

Similar letters were also received from R.B., 
Taulfidd, Vic; G.T., Penola, SA and C.D., Penola, 
>A. The latter two readers also ask for a catalogue of 
nodels, controls and accessories, and information on 
jrices, frequencies, etc. They also suggested that 
fight or 10 channels would be needed to control 
hrottle, flaps, aelerons, rudder, tailwheel and 
devators. 

£To be honest, we believe that your criticism of the 
iesigns presented in the radio-control magazines 
should properly be addressed to those publications. 
Perhaps the editorial staff of these magazines are not 
aware of your problems. Unfortunately, we are not 
convinced that there is sufficient demand among our 
Dwn readers for designs on the subject of radio 
control of models. Therefore, although we will most 
certainly keep your suggestions in mind, we cannot 
give any promises to publish further circuits in this 
field. If, however, any reader has any circuits which 
might be of interest to others, we suggest that these 
be submitted to our “Circuit Design & Ideas” 
section. For the benefit of the two gentlemen from 
Penola, we suggest that they read the Information 
Service rules (published on the first “Answers” 
page), where we state that we do not deal in 
components, etc (and most certainly not in model 
aircraft), nor do we quote prices for any project we 
publish. 

MOOG SYNTHESISER: I am very interested in how 
and when the Moog synthesiser was invented. Have 
you published a story on this exciting instrument? 
(L.W., Bellevue Hill, NSW.) 

In our April, 1970 issue we reprinted an article 
from “Audio” magazine which explained the basic 
elements of the Moog system. We did not file this 
article, but we can supply photostat copies of the 
three pages concerned at 30c per page. This is the 
only article we have run on the synthesiser. ® 


SIMPLE INTERCOM from p. 85 

advisable to use a heavier cable with a 
waterproof outer covering. Almost any easily 
available cable will do the job. 

Since these intercom cases do not have cable 
restraints, we would advise installing some sort 
of clamp to prevent the cable being accidently 
pulled loose from the terminals. Or, use the 
simple method of tying a knot in the cable 
before connecting it to the terminals. A knot 
will not pull through if you run the cable out 
through the small cable slot provided at the 
back of the unit, as shown in figure 5. 

A few final words about batteries. These 
have a distinct advantage in such locations as 
damp laundries or garages, because there is 
absolutely no shock danger as could possibly 
develop with a mains-operated unit. On the 
other hand, they are more expensive in the long 
run than mains operation, especially if you 
forget to turn off the power switch. The Edison 
unit uses four “pen light” batteries, mounted in 
a case with simple snap-off connections. ® 


SOUND EFFECTS from p. 45 

Tr3, ie, the circuit tries to oscillate whilst Tr3 is 
conducting. 

The waveform from the output should 
appear as shown in figure 10 (snare drum 
circuit B). The inductor L is the primary 
winding of a transistor transformer. The 
secondary is not used. 


RADIO: Unofficial history 


IIIIMHIIIIIHIIIIWIIMIIHIIIIIIItllllllMlillllHIIIIHIIIIIHIIIIIIIIIIIMHIHI 


It was in 1933 that Harry decided to 
contrive an automatic tester for use at the 
telephone exchange at Windsor, Victoria. The 
idea was that the all-night operator could plug 
the tester into subscriber sockets and note 
whether the appropriate lights glowed. He 
could test about 200 lines each night and often 
anticipate possible subscriber complaints. 

Unfortunately, the tester didn’t prove as 
reliable as it should have done and it was 
reasoned that this was due to the fact that, 
after a hard day’s work, the exchange batteries 
were down enough in voltage to upset the 
finely adjusted relays in Harry’s masterpiece. 

The obvious answer was to buy four 6-volt 
car batteries for exclusive use of the tester and 
continuously trickle charge them. In my 
youthful enthusiasm I told Harry to leave that 
bit to me. 

Not being able to find a 24V charger small 
enough for the purpose, I decided to tap the 
main exchange battery, which had a capacity 
of 300AH. End cells extended the voltage 
to 30, so that there was plenty of voltage 
margin. All I had to do was to find a suitable 
variable resistor and rig it up ready for 
connection. 

After carefully rechecking the calculations 
and the connections to be made, I went over to 
the main board to watch the ammeter, while 
my assistant Joe prepared to tap the 
supplementary circuit on to the selected point 
in the main bank. In due course, I gave Joe the 
signal to do so. 

The explosion that followed was deafening. 


Sparks flew everywhere and the power room 
was filled with foul smelling smoke. Balls of 
red-hot copper from the charging leads had 
splattered the floor and walls and blobs of 
burning, melted rubber were all over the place. 

Through it all, the voice of Lou, the foreman 
mechanic, was heard shouting in order: “What 
happened? Are you all right? I told you so”! 

Lou had had his own theory that you 
couldn’t charge little batteries from big 
batteries, because “all the power would rush 
into the little batteries and blow them up”! 

In fact, nothing of the kind had happened. I 
had assumed that the circuit and plan of the 
power board was correct and had not proved 
the polarity with a multimeter. It was actually 
the reverse of that shown. 

I had short-circuited the 24V 300AH main 
battery with a set of car batteries connected the 
wrong way round. 

I must mention that, after it was all over and 
matters were put right again, the car batteries 
gave excellent service with Harry’s brainchild, 
despite the rude treatment and the rude 
remarks! 

(T.C., Nunaurkah, Vic.) 

Readers are invited to submit contributions to 
"RADIO: Unofficial History" and a publication fee 
will be paid for those used. Stories must be 
humorous and they must be true. Letters must be 
signed and the locale of the story indicated as a 
mark of good faith. The Editor reserves the right to 
rephrase contributions as necessary to preserve 
uniformity of style. 


IMOHMiMIIIHIHIIIIHMIlUIMMIMMIHIIMMIIMIMIIIIIHItllllllHIlHIIIIIIIHMIlllll'lltHIIIIII 

The next article will deal with further 
circuits. It should be mentioned that all circuits 
will operate individually from a battery supply 
of 22V to 24V and, as each has an output of 
more than lOOmV, they can be individually 
built and tested through an amplifier with an 
appropriate input sensitivity. 

(to be continued) 


NOTES & ERRATA 

I'LAYMASTER 127 CONTROL UNIT. (No\ 
1969, File No l/SC/8.) The following modifications 
are suggested to those experiencing RF interference 
from local TV stations or from switching transients 
generated by nearby electrical equipment. Connect 
47pF capacitors between pins 7 and 9 and between 
pins 5 and 7 of the IC, perferable right at the pins. 
Connect a 0.0 luF capacitor between the earth lug of 
the DISC input socket and chassis in both channels. 

To minimise the effect of switching transients 
which occur whilst the Function Selector is rotated, 
the following modifications are suggested. Replace 
the 5uF tantalum coupling capacitors between Sla 
and pin 9 and between Sic and pin 5 of the IC, with 
0.047uF polyester types. Add a 6.8M resistor to the 
Radio 1 inputs of both channels between the “live” 
and earth lugs of the sockets. 

PLAYMASTER 112 AND 127: Both of these 
stereo control units which were published in 
December 1965 and November 1969 respectively 
have provision for connection of a tape recorder via 
a 5-pin DIN socket. The input pins of the DIN 
socket parallel the low level tape input facility 
provided by two phono sockets. One or two 
constructors have reported that they have struck 
trouble with instability, when switched to the tape 
position. To avoid this, the DIN socket should be 
used only for high level input and outsignals, ie, pins 
1 and 4 should parallel one of the high level inputs 
provided by one set of phono sockets. 

PLAYMASTER 131 IC TUNER: A few readers 
have reported instances of proper operation in one 
area and improper operation in another. On 
investigation, it was found that in all of these cases 


reported so far, the effects have been caused by 
overloading due to a nearby low channel TV station. 
The effects can be minimised by installing the tuner 
within a suitable metal cabinet, or a wooden one with 
an aluminium foil liner, connected to the tuner 
chassis; and installing a small RF choke in series 
with the antenna terminal lead at the antenna input. 
A small choke made with a ferrite bead and a few 
turns of enamelled wire is satisfactory. ® 


“The Paradise for Record Collectors" at 

JOHN CLEMENTS 

The Record Specialist 

The Basement, 243 Collins St., Melb., 63 4906. 
STEREO RECORDS REDUCED TO $3.50 each. 
Beethoven: Symphonies No. 1 and No. 8, cond. 
Leinsdorf. 

Brahms: Piano concerto No. 2, Sviatoslav 
Richter. 

Chopin: Piano sonatas No. 2 and No, 3, van 
Clibum. 

Dvorak: Symphony No. 6, LSO, cond. Rowicki. 
Nicolai Gedda sings German Opera arias. 
Ginastcra: Piano concerto Joao Carlos Martins. 
Handel: Six violin sonatas. Arthur Grumiaux. 
Mendelssohn/Tchaikovsky: Violin concertos. E. 
Friedman. 

Mussorgsky: Pictures at an Exhibition, cond. 
Ozawa. 

Mozart: Symphonies No. 36 and No. 38. cond. 
Leinsdorf. 

Gerard Souzay sings songs by Poulenc. 
Schumann: Piano concerto, Artur Rubinstein. 
Sibelius: Finlandia, Swan of Tuoncla, Valse 

Triste, Pohjola’s Daughter, Lemminkaincn’s 
Return. 

R. Strauss: Till Eulenspiegel/Tchaikovsky: 

Romeo and Juliet, cond. Munch. 

Telemann: 4 concertos for diverse instruments. 
Verdi: Rigoletto sel. with R. Merrill. A. Moffo. 

M, Caballe sings Verdi Rarities. 

S, Verrett sings arias by Gluck, Donizetti, 
Gounod, etc. 

REDUCED OPERA SETS 
Mozart: II Re Pastorc, with L. Popp, R. Crist, 
N, Monti, L. Alva, cond. D. Vaughan. 

2 LPs, $7.00. 

Mozart: Cosi fan Tuttc, with L. Price, T. Troy- 
anos, S. Milnes, E. Flagello, cond. Leinsdorf. 

4 LPs, $14.00. 

Donizetti: Lucrezia Borgia, with M. Caballe. 
S. Verrett, A. Kraus. E. Flagello. 3 LPs, 
$10.50. 

Verdi: Ernani, with L. Price, C. Bergonzi. M. 

Sercni, E. Flagello. 3 LPs, $10.50. 
Mailorders promptly despatched. Please include 
30 cents for postage for Victoria, or 60 cents 
for the other States. 
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MARKET 





FOR SALE 


FOR SALE 


READER SERVICE 


MYaGI solid state linear amplifiers bandwidth 
2-30MHz, transient protection factor 8 , 
modules complementary and Interchangeable. 
100W RF Min. P.E.P. and CW S199. 50W 
SI 30. 20W $75. 10W $49. 2W $15. 0.2W 
$7. for 24 and 28V supplies. 20W $80. 10W 
$55. 5W $29. 2W $16. 0.2W $7, for 12V 
supplies. Newman. 27 Berry Street, Regents 
Park. N.S.W., 2143. 


HIGHLY profitable radio. TV service, rentals, 
sales business in Brisbane's fastest developing 
suburb — 1,600 service regulars increasing 

40/50 pm, unlimited potential — modern, 
freehold shop with accommodation — main 
highway position — $29,500 sav. Reply — 
Radio and TV, 33 Harding Street, Petrie. Qld, 
4502. 


FREE!!! Catalogues of electronic components. 
Send 9in x 4in SAE to Micronlcs, PO Box 175, 
Randwick, NSW, 2031. 


AUSTRALIAN Radio DX Club. Overseas, long- 
" dfur 


BACK issues Electronics Australia stocked. 50c 
‘ ' e. T. - 


each, prompt service post free. T Weir. 56 
O'Connor St, Haberfield, NSW. 2<j45. Phone 
798 7569. Wanted to buy copies also. 


CRYSTALS for CB 27.240 and 26.785MHz, Uin 
pin, miniature, $5 pair. Post free. Shalley, 127 
York Street. Sydney. 


FINNED aluminium boxes, 6 in x 3ln x 3 ln. 
specially made for ease of assembling com¬ 
ponents, ideal for CD ignitions, power supplies, 
amplifier, etc. Anodised black or gold at $3.50. 
plus 50c post and packing. Transistor 

2N 1 74 / 1 100 $1.50 and 2A 600v mini bridge 
rectifier $2 each plus 20 c post and pack. 
H. P. H. Electronics, 221 Memorial Avenue, 
Liverpool, NSW. 2170. 


SELL OC44. 45, 71. 72, 84, AC128, BC108, 
109, 2N3538, five for $2 or 45c ea. 2N3642, 
3643. 3638 A, 3694, AF115N, 116N. 117N. 

AC127, four for $2 or 60c ea. AC187/188 
$1.50 pr. ADI 51 /162, $2 50 pr. Power types 
2N176. $1.20 ea. OC28, 29, 35. 36. ASZ15, 
16. 17. BDY20, 40250, 2N$01, 2N3055, all 
$1.50 ea. 2N174. $3 ea. OA210, BY126. 

EM404, 1N4004, 40c ea. OA 211 , BY127. 

BY 100, EM410, 70c ea. UJT 2N2160. FET 
2N4350. $1 ea. MPF105, 2N3819, 2N5459. 
90c ea. BA 100, 25c ea. OA81. 85. 91. 95. 
12 for $ 2 . or 20 c ea. Also SCRs and triacs. 
Extra discount on large orders. SAE for 
stockist. Post and pack 20c. Custom Electronics. 
GPO Box 1452. Adelaide, SA. 5001. 


distance radio reception, shortwave, medium- 
wave. utility. Monthly bulletin Full details 
from Hon Sec, 627 Rathdowne Street. North 
Carlton. Victoria, 3054, Please enclose 12c 
stamp. 


RECORDS from beginning to now on tape. 
Frank Sinatra. Peter Nero. DB Music. 166 
Churchill Rd, Prospect. South Australia, 5082. 


STANDARD Components Telestrobe bar gener¬ 
ator. Russell, 68 Macquarie Road, Cardiff. 
NSW. 


WANTED 


MODEL Railways. Ready to run and build it 
yourself kits. Call or write for free literature 
on this fascinating hobby. Please Indicate if 
interested In HO or N gauge. P.J.P. Produc¬ 
tions. 15 Hamilton Street, Gisborne, Victoria, 
3437. 


MODEL Engineer bench drill, castings, plan, 
$23.50. Pfus tax. freight. Bolton, 72 King 
Street, Sydney. Catalogue $1.65, 


STOCK clearance sale. Amplifiers, components, 
tape, prices slashed. Write for list. Sanko 
Sound Systems, Box 25, Stones Corner. Qld, 
4120. 


MAGNAVOX 8-30 kits complete with speakers. 
Maple and walnut $56, blackbean $57. teak 
$59. Built speaker system, maple and walnut 
$70, blackbean $71, teak $73. Freight payable 


on delivery, packing ea $3 extra. Mall order to 
Robert N. Smallwood, Sound Specialists. 205 
Brisbane Road. Booval, Qld. ph 82 1550. 


BARGAINS!!! 

BARGAINS!!! 

BARGAINS!!! 

SEMICONDUCTORS—EM401 (1 N4001)—20c. 

OA91—20c. BC107—50c, BC108, 109—45c 

ea. AC127. 128—60c ea. AC187, 188—75c 
ea. AD 1 61, 162—$1 35 ea. C106B1—$1.50. 

RESISTORS—Carbon film i 2 w, 5 per cent. High 
stability, insulated cracked carbon with average 
toll of 2 per cent. El 2 values 10—10M 5c ea. 

POLYESTER Film Capacitors. sub-mlnlature 
•Greencap." Top quality. 100VW: .001. 

.0015, .0022, .0033, .0039, .0047. .0056, 

.0068, .0082, .01, .015..022—10c ea, .033. 

.039—12c ea. .047. .056—14c ea. .068. .082 
—16c ea .01—18c, 015—20c ca. 0.22— 
22c. 

ELECTROLYTICS—High stability, miniature, 
single ended. 25VW: 4.7uF—15c. IOuF— 17c, 
25uF—19c. 47uF—21c, IOOuF— 24c. 200uF 

—28c. 470uF—38c, IOOOuF— 58c. 

PRE-SET POTS—Miniature (10mm) top grade 
PC board mount. Range 500. IK, 2K. 5K, 
10K, 25K, 50K. 100K. 250K, 500K, 1M. 2M 
only 20c ea. Post pack 20c. Send 9in x 4in 
SAE for catalogue. MICRONICS, PO Box 175, 
Randwick. NSW. 2031. 


RUBBER tyre for Beyer T 19 B turntable. 
Phone Sydney 84 3585. 


CRO t bes DG7-5, DG7-6, DG7-32. DG7-36 or 
similar. Sydney 644 6624. 


OLD radio serials, variety shows., etc. on 16in 

25 a i9 CnPt ° n dlSCs ' B ° X 22, ,faIry Mead0w - 


Readers are advised that we have reyised our 
Information Service charges. See page 129. 


RMRMRMRM RMRMRMRMRMRMRMRM 

5 BUILD A 2-TRANSISTOR ELAPSED TIME »; 
gTs METER counting up to 999.9 hours (1 hour E 


^ equals 6 minutes), using our PMG 4-dlglt ^ 
counter. Circuit diagram and Instructions In- %. 
0£ eluded with each order this month. Have fun JO 
J next weekend. Send off now—2 for $1.50. 
m 1 for SI. Post paid anywhere. R.M. Enter- « 
-5 prises, Dept, A. P.O. Box 144, Marrlckvllle. C 

U 2204 ‘ » 

RMRMRMRM RMRMRMRMRMRMRMRM 


TV sets from $5. Suit hobbyist or TV service¬ 
man. Sydney, 38 1575. 


READER SERVICE 


PLAYMASTER 131 1C tuner complete $14. 
Phone Melb 397 6594. 


OUTPUT transformers ( 8 -ohm only), all new 
valves, pots and some bits for TWO 60W 
guitar amps of July, 67 $35. D. Friend, 1049 
Old Northern Road. Dural, 2158. 

RECEIVER EA 160 no Bf 6 , unmarked panel. 
Not working properly. Also P.M. 122. D. Ward. 
7 Park Street, Maryborough. Qld, 4650. 


REPAIRS to receivers, transmitters, construction 
testing; TV alignment. Xal conv., specialised 
electronic equip. Eccleston Electronics. 146a 
Cotham Road, Kew. Vic. 80 3777. 


TAPE to disc service. Take advantage of W. and 
G. Records professional experience, when next 
needing a tape to disc service. W. and G. 
Record Processing Co.. 1 85 A'Beckett St., 
“ !l. 329 


Melbourne. Tel. 


I 7255. 


CLOSING DOWN sale. All stock. Half price. 
Enquiries, Orion Radio, 14 Wilma Street, 
Toowoomba, Qld. 


NEW. Crystal 500KHz $5.85. Mercury vapor 
rect 83 $2.85. CRT 3BP1 $4.85. Heavy duty 
switch magnetic relay rotax 24V $7.50. Wal¬ 
tham Dan, 96 Oxford Street. Sydney. Phone: 
31 3360. 


ELECTRONIC Organ. Do not build yourself an 
organ without first finding out about the 
superb Schober (USA) Assemble-lt-Yourself 
Kits. Inquiries to Schober Organ (Australia), 
124 Livingstone Ave. Pymble, NSW. 2073. 
(Mail only, please ) 


AUSTRALIAN Tape Recording Society offers 
tape library, "The Microphone" Journal, audio 
visuals, round robins, tapespondence. sales. In¬ 
quiries, P.O. Box 130, Hornsby, NSW. 2077. 
Please enclose large, stamped envelope. 


ELECTRONIC SPARES 


1/8 WATT 1% RESISTORS 

623 0346 

QUEEN STREET 

ST. MARY’S 


Made tc iny value 1 ohm to 2 megohms 41c, 
up to 20 megohms 61 cents (tax included) plus 

25 cents packing. 

From POSITRONICS, P.O Box 290 BALLARAT. 
3350 QUANTITY DISCOUNT. DATA AVAIL¬ 
ABLE. 


YOUNG MAN 

Interested in repair and service of sound 

(Opposite Bonk of N.S.VV.J 


FULL RANGE OF ELECT 


equipment wanted. Drivers licence essen¬ 
tial. 

PARTS 


Reply to: 

MAIL ORDERS WELCOME 

1 

"ELECTRONICS" No. 346 

26 Hunter St, SYDNEY 2000. 


PERMA BOND 


NOT AN EPOXY RESIN 
A revolutionary one solution 
adhesive 

• FAST SETTING 

Sets in seconds. Forms most bonds 
in 10 to 45 seconds. 

® VERSATILE 

Joins most combinations of materials. 

» STRENGTH 

Tensile strength up to 5,000 Ibs/in. 

» READY TO USE 

No solvents, catalysts, heating or 
mixing. 

» VIRTUALLY NO 
SHRINKAGE 

Because heat and solvents not used. 
Conforms to U.S. Military Specific¬ 
ation Mil. A46050B. 

1/3 oz. Bottle $10.00 
2 Gram Tube $3.00 

Interstate Representatives Required 

INDUSTRIAL AND MEDICAL 
ELECTRONIC COMPANY 

288 Little Collins St., Melbourne 


3000. Phone 63 9258. 
(Send for Data Sheet) 
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RESIWELD 



IUE 


THE NEW 
5-MINUTE 
EPOXY 
FIXER 

... THE FIRST 
OF ITS KIND! 


Resiweld Five is a new development in Australia by Davis* 
Fuller chemists and is the ideal adhesive for bonding, repairing 
breaks and most electrical repairs, etc. No jigs or clamp 
supports are needed while setting. Resiweld Five combines 
the high bond strength of epoxy resin with the quick-setting 
characteristics of contact adhesives. Curing commences as 
the two components are mixed and Resiweld therefore must 
be used immediately. It sets within 5 minutes, and may be 
sanded, sawn or painted in 20 minutes. In 20-30 minutes it 
reaches full epoxy bond strength. 

For a free leaflet write to: 

[■"-1 

Davis-Fuller Adhesives Pty. Ltd., 

P.O. Box 169, Botany, N.S.W., 2019. 'Phone: 666-9211. 



NAME.. 


I 
I 
I 

| ADDRESS 

I . 


P.C. 


Ideas for use of Resiweld Five 
All types of model constructions 
•—general hobby work. Radio 
and electrical construction and 
repairs. General repairs of toys 
and household work. Lapidary 
work—jewellery manufacture, 
repairs of spectacle frames, 
brooches, glassware, etc. 


Resiweld Five ... the clear 
epoxy resin adhesive that 
sets in just 5 minutes, 
developing a bond strength 
of over 2,000 lb. per sq. in. 
in thirty minutes, is now 
available from good 
hardware stores. 


AUTO CHARGER... from page 65 

adequately charged when the charging current 
falls below 0.5 amps. However, if an earlier 
indication is required, the setting can be chosen 
to turn the indicator off at a higher current. 

The following is the procedure for the 0.5 
amp setting. With the voltage selector switch in 
the 12 volts position, connect an 8.2 ohm 5W 
resistor across the terminals. This should give 
an average or DC current close to 0.5 amps. 
You can monitor the current if you wish with 
a DC ammeter and adjust the load resistor to 
give the exact current. Now adjust VR1 so that 
the lamp extinguishes, then bring it back till the 
light just comes on again. If you require a 
higher turn off point, you will need to adjust 
the load resistor accordingly and then adjust 
VR 1 to the required level. 

This completes the description on our First 
fully automatic battery charger. We think that 
it will have considerable appeal for those 
requiring an instrument that is easy to use and 
almost completely foolproof. ® 

OPERATIONAL AMP ... from page 51 

specification called “common-mode rejection 
ratio'* is highest. 

Power Supply Considerations. Changes in 
the power supply of an op- amp circuit often 
change the open loop gain, the common-mode 
input limits, and the input bias current. For 
example, the open loop gain of a typical 709 
doubles when the pow-er supply is changed 
from ± 10 to ±15 volts. Input voltage limits 
change in proportion to the supply voltage and 
the bias current increases about 10% for a 
50% increase in the supply voltage. 

This sensitivity to power supply voltage 
might seem to rule out batteries as a source, 
but this need not be true. Circuits of moderate 
impedance having gains of 100 or less will not 
degrade appreciably if batteries with 
high current capacity are used and they are 
charged frequently. Mercury and rechargeable 
nickel-cadmium types have “flat’' discharge 
curves and give good performance for a 
premium price. If battery power is a necessity, 
some manufacturers make discrete amplifiers 
for use w'ith unregulated supplies. 

Power supplies regulated by zener diodes 
furnish regulation close enough for most op 
amp applications. A typical supply of this type 
is shown in figure 10. Note that neither side of 
the filter capacitor is grounded since the supply 
develops both positive and negative voltages. 


The ground symbol between the two diodes is 
an “instrumentation ground" and indicates 
that all ground connections within the system 
should be connected together but grounded to 
the chassis at one point only. This minimises 
circulating ground currents. In extreme cases, 
the input connectors are also isolated from the 
metallic ground and connected to the 
instrumentation ground only. 

The circuit of a single-battery, zener- 
controlled supply is shown in Figure 11. The 
emitter resistor should be chosen so that the 


current through the zener diodes is about 50% 
above that required for the amplifier and 
associated load. 

No matter what type of power supply you 
use, all op amp manufacturers suggest the use 
of a bypass capacitor close to the amplifier on 
the power supply leads. In fact this is 
mandatory if power supply leads are long. The 
recommended capacitor size is about ’0. luF. ® 

(Reprinted from Popular Electronics, August 
1971 ) 



FOR ISOLATING FAULTS IN TRANSISTORS, DIODES AND OTHER SEMI CONDUCTORS, 
FINDING DRY JOINTS AND BAD CONTACTS. PROTECTING HEAT SENSITIVE COMPONENTS 
WHILST SOLDERING, CHECKING THERMOSTATS AND THERMAL CUT-OUTS. 

[LECTROLUBE is non-toxic and will not effect any paints, plastics, or rubbers. 



RICHARD FOOT (AUSTRALIA) PTY. LTD. 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Phone: 43-0326. 


AVAILABLE FROM 
LEADING ELECTRICAL 
WHOLESALERS 
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Low noise high fidelity stereo 


The A-1230 stereo tape deck. 

it has all sorts of nice professional 
touches like record “pause control” 
and a bias control for high output 
low noise tapes. This switch will give 
you a wider frequency range and a 
very impressive signal to noise ratio of 
55 dB. Tape recordings “off the air” 
and from discs will take on a new 
dimension of fidelity with TEAC’s 
bias control. 

You can get up to four hours of un¬ 
interrupted taped performance. Four 
precision Technobuilt hyperbolic 
heads and three motors plus an all 
Solenoid push-button system assure 
superb performance. 

It has a wow and flutter of 0.08% 
at l l /i ips. A frequency response of 
30 — 22,000 Hz at IV 2 ips. 


If you’re serious about recording 
your own tapes, the TEAC A-1230 is 
for you. And if you want automatic 
reverse, the A-l 250’s got it. 

TEAC 

A Sound Idea 

Australian Distributors 

Australian Musical Industries Pty. Ltd. 

155 Gladstone St., 

Sth. Melbourne, Vic., 3205. 

Phone 69 7281 


NSW: Convoy International Pty. Ltd. 357 2444; Magnetic Sound 29 3371; W.C. Wedderspoon 29 6681; Autel Systems Pty. Ltd. 89 0663; 
TAS: Wills & Co. 24 641; NT: P.J. Leunig Pty. Ltd. Alice Springs; SA: Truscott Electronics 23 3024; QLD : Brisbane Agencies Audio Centre 
26 931; Stereo Supplies 21 3623; WA: Alberts TV & Hi-Fi Centre Pty. Ltd. 21 5004; ACT: Homecrafts Hi-Fi Centre 47 9624; VIC: Douglas 
Trading 63 9321; Brashs Pty. Ltd. 63 6701; Suttons Pty. Ltd. 60 1201. 
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ASK YOURSELF THESE 
3 QUESTIONS! 

1. Am I in a dead-end job? 2. Could I 
earn more by learning more? 3. Could 
I use my spare time to get ahead? 

If the answer is yes, there is room for 
you in radio/television/electronics. 

NOW IS THE TIME 
TO TRAIN! 

Does your job offer good prospects— 
real security? Does it hold your interest? 
If not, now is the time to do something 
about it. Electronics is expanding daily. 
It's the most exciting subject you can 
study. The sky's the limit for the trained 
electronic technician . . . but only the 
trained man. Radio and television tech¬ 


nicians are in huge demand. Train for 
success now, in Australia’s fastest-grow¬ 
ing industry! Join the ranks of skilled men 
. . . the Australian Radio and Television 
College can train you for a bright future 
with unlimited prospects. Send for the 
free booklet, "Careers In Radio, TV and 
Electronics" and find out how A.R.T.C. can 
bring you success—in your own business 
or as well-paid technical staff. 

A.R.T.C. CAN TRAIN YOU AS IT 
HAS THOUSANDS OF OTHERS 

For nearly 40 years A.R.T.C. has success¬ 
fully trained thousands of progressive 
Australians who realised how much the 
training could mean to them. Now they're 
making big money in radio and television. 
Training can bring you success, too. 


FOR A FEW CENTS PER BA 
C m STUDY THE A.R.T.C. 




. . . in your spare time, you can 
yourself for a rewarding career ir 
tronics. The future belongs to the tr 
A.R.T.C. teaches you from the grou 
. . . step by step ... at your own 
Remember, opportunity is always 
ing for the trained man! 

LESSONS 


At the work benches and lecture h. 
A.R.T.C.—or in your own home by c 
pondence—you can learn every nec 
aspect of radio, television and electr 
The Course gives you both basic ar 
vanced instruction. 



No previous experience or rugn e 
tional standard required . . . only en 
asm and normal intelligence. A.I 
will give you all the instruction you 
Each lesson is made easy to under 
by numerous illustrations and diagi 
The Course adapts itself to your re< 
ments, your speed. It's up to you! In 
tion is individual and intensely prac 


THOUSANDS OF SUCCESSFUL 
STUDENTS HAVE PROVED T! 


Make your spare time earn mone 
you while training at home. 

Many students make extra money 
only a few weeks' tuition. Train at 
modern A.R.T.C. workshops, if more 
venient. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 0 
IN RADIO/TELEVISION 
ELECTRONICS 


There is a career for you in on< 
the many branches of electronics, in< 
ing manufacture, servicing, resec 
sales, executive positions, armed foi 
audio, etc., etc. 

A.R.T.C. can help you gain one of tl 
sought-after careers. Remember, it's 
trained man who wins, every time! 

Safeguard your future! You are invite 
send in the coupon below. A.R.T.C. 
mail you by return their big free and p 
free booklet, "Careers In Radio, TV 
Electronics". This exciting book sh 
you definite steps you can take towan 
big future—how you can succeed in 
and find satisfaction in doing a wc 
while job well. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY.LTD. 

E. S. & A. BANK BUILDING 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY.LTD. 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your free bo< 
let, "Careers In Radio, TV and Electronics". 

NAME 


ADDRESS 


T19 





















